Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


!'• 


^ 


THE 


BOOK    OF    FARM-BUILDINGS 


m\ 


THE 


BOOK    OF   FARM-BUILDINGS 


THEIR  ARRANGEMENT  AND  CONSTRUCTION 


BY 


HENRY   STEPHENS,    F.R.S.K 


AUTHOR  or  THV  **  BOOK  OP  THE  rARM,"  ETC. 


AND 


ROBERT   SCOTT   BURN 


ENGINEER 


**  pe's  got  no  notion  about  buildings :  you  can  so  seldom  get  hold  of  a  man  as  can  turn  his 
brains  to  more  nor  one  thing ;  it's  Just  as  if  they  wore  blinkers  like  th'  horses,  and  could  see 
nothing  o'  one  side  of  'em.  Now,  there's  Mr  Irwine  has  got  notions  o'  building  more  nor  most 
architects ;  for  as  for  th'  architects  ....  must  of  'em  dun't  know  where  to  set  a  chinmey 
ao  as  it  shan't  be  quarrelling  with  a  door.  My  notion  is,  a  practical  builder,  that's  got  a  bit  o' 
taste,  makes  the  best  architect  for  common  things ;  and  I've  t«n  times  the  pleasure  1'  seeing 
after  the  work  when  I've  made  the  plan  myself." — Adam  Bede,  vol.  iii  p.  221. 


WILLIAM    BLACKWOOD    AND    SONS 

EDINBURGH    AND    LONDON 
MDCCCLXI 


\ 


P  E  E  F  A  C  E. 


The  object  of  this  work  is  twofold— one,  to  establish  principles  upon 
which  the  planning  of  farm-buildings  should  be  based — ^the  other,  to 
concentrate  correct  and  valuable  information  on  the  nature  and  use 
of  the  materials  employed  in  constructing  farm-buildings. 

It  maj  astonish  those  of  our  readers  who  are  agriculturists,  to  learn 
for  the  first  time  that  principles  should  still  be  sought  for  in  the  plan- 
ning of  farm-steadings,  after  so  long  an  experience  of  their  use.  The 
surprise  would  be  greatly  modified  were  they  to  take  into  consideration 
the  care  that  should  be  bestowed  in  placing  the  numerous  apartments 
of  steadings  relatively  where  they  should  be  ;  and  they  would  then 
discover  that  these  are  generally  by  no  means  so  conveniently  arranged 
as  they  might  be.  At  any  rate,  it  is  clear  that  the  same  arrange- 
ment of  apartments  in  a  steading  for  a  pastoral  farm,  where  live- 
stock alone  are  reared,  would  not  be  suitable  for  a  strong  clay  land 
farm,  where  no  stock  are  reared  at  all.  We  contrast  these  two  ex- 
treme cases  to  make  our  meaning  the  clearer.  But,  however  great 
a  difierence  of  arrangement  is  required  in  such  extreme  cases,  a 
material  difierence  also  exists  in  cases  even  more  alike.  It  will  at 
once  be  admitted  that  a  diflerent  arrangement  should  be  made  where 
stock  are  reared  from  where  they  are  not ;  but  even  where  stock  are 
reared,  it  must  also  be  conceded  that  considerable  difierence  in  the 
arrangement  is  required  where  the  sorts  of  farming  difier.  For 
example,  stock  are  reared  on  both  pastoral  and  dairy  farms,  but  the 
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arrangement  of  apartments  should  be  as  different  in  these  as  between 
a  pastoral  and  a  carse  farm,  although  the  apartments  themselves  may 
be  formed  alike.  Again,  stock  are  reared  in  both  dairy  and  mixed 
husbandry  farms,  yet  the  arrangement  of  the  apartments  should  be 
quite  different  in  such  different  modes  of  farming.  Moreover,  stock 
are  fattened  in  both  common  and  mixed  husbandry  farms,  but  the 
apartments  in  breeding  should  be  quite  differently  placed  from  those 
in  feeding  farms.  We  may  therefore  safely  conclude  that  each  mode 
of  farming  requires  its  own  arrangement  of  apartments  in  the  stead- 
ing, so  that  each  class  of  steading  should  have  its  distinguishing 
features.  Having  arrived  at  this  conclusion,  the  question  naturally 
arises,  Do  existing  steadings  really  possess  such  distinctive  character- 
istics? We  believe  they  do  not.  We  suspect  very  many  do  not 
indicate  at  a  glance  the  purpose  for  which  they  were  constructed. 
And  why  should  this  be  so  ?  In  other  mechanical  arts  we  find  no 
difficulty  in  distinguishing  one  building  from  another.  No  one  would 
mistake  a  flour-mill  for  a  spinning-mill,  or  a  factory  for  a  warehouse. 
So  ought  we  to  be  able  to  distinguish  the  system  of  farming  by  the 
structure  of  the  steadings,  and  we  could  do  so  easily  were  steadings 
really  constructed  in  conformity  with  the  system  of  farming  they  are 
intended  to  accommodate. 

It  is  our  ambition  to  plan  steadings  that  will  at  once  tell  the  system 
of  farming  they  are  intended  for.  If  we  can  do  this,  we  conceive  we 
would  do  a  good  thing  for  the  agricultural  community,  and  we  believe 
we  have  done  it.  But  we  are  sure  we  could  not  have  done  it  without 
following  principles,  and  those  we  have  followed  have  only  been 
apprehended  after  much  practical  thought  and  observation.  On  fol- 
lowing them  out,  convenience  and  economy  in  construction  gradually 
developed  themselves ;  and  the  entire  results  we  here  endeavour  to 
place  before  our  readers,  accompanied  with  copious  illustrations.  The 
principles  referred  to  are  fully  explained  at  p.  6,  and  their  particular 
application  to  each  sort  of  farming  is  illustrated  in  the  Description  of 
Plates  I.  to  VIII. 

Besides  steadings,  the  construction  of  farmhouses  should  be  based 
upon  the  requirements  incidental  to  the  occupation  of  such  a  dwelling. 
These  requirements  are  enumerated  in  pp.  54-57.     The  leading  prin- 
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ciples  are,  that  the  working  and  dwelling  parts  of  a  farmhouse  should 
be  kept  separate ;  that  the  working  part  should  be,  in  all  cases,  nearly 
of  the  same  dimensions,  because  the  utensils  employed  and  the  room 
required  for  work  are  nearly  the  same  in  all  cases ;  and  that  the 
dwelling  part  should  be  enlarged  and  embellished  in  conformity  with 
the  importance  of  the  farm. 

Farm -cottages  require  careful  consideration  in  their  construction. 
We  have  endeavoured  to  evince  that  care  in  the  observations  we 
have  made  on  that  interesting  class  of  dwellings  in  pp.  93,  94.  The 
guiding  principle  is  that  farm-cottages  should  be  made  to  suit  the 
number  of  the  family  to  occupy  them,  and  not  to  make  them  all 
of  one  size.  A  married  couple  only  require  one  room ;  while  the  same, 
with  a  family,  require  at  least  three,  and  even  qiore  rooms,  according 
to  the  number  of  the  family.  Wherever  a  hind  is  bound  to  provide  a 
field- worker,  his  cottage  requires  one  apartment  more  than  where  no 
such  obligation  exists. 

In  drawing  out  the  plans  of  farm-cottages,  the  principle  in  all  cases 
has  been  rigidly  adhered  to,  of  first  deciding  what  was  required  in  the 
way  of  apartments,  sculleries,  &c.,  to  make  the  cottages,  when  con- 
structed, absolutely  convenient,  so  as  to  secure  in  the  best  possible 
manner,  not  the  comfort  merely  of  their  inhabitants,  but  also  to  aid  in 
the  exercise  of  economical  and  orderly  housewifery ;  for  it  appeared  to 
us  axiomatic  that,  in  order  to  secure  household  order  and  economy, 
it  is  essential  that  those  constructive  conveniences  be  supplied  to  all 
cottages  by  which  these  alone  are  attainable  ;  for  it  is  an  easy  thing  to 
demand  of  the  labouring  man's  household  that  everything  shall  be  in 
its  proper  place,  but  not  so  easy — nay,  impossible — to  do  this  if  the 
place  is  not  provided.  The  primary  aim,  then,  of  a  planner  of  a  house 
being  to  arrange  it  so  that  it  shall  in  the  fullest  and  widest  sense  of 
the  term  be  fit  to  live  in,  we  so  endeavoured  to  plan  the  structures, 
without  reference  to  what  their  external  form  would  be.  The  plan  in 
all  cases  defined  the  design^  not  the  design  the  plan.  There  is  an 
essential  distinction  between  these  two  terms  here  italicised,  which  we 
endeavoured  to  keep  in  view.  For  the  system,  not  seldom  followed, 
of  predetermining  what  the  external  form  of  a  house  shall  be — that  is  to 
say,  how  it  shall  look  when  finished — and  thereafter  crushing  into  the 
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outline  thus  obtained,  not  what  should  be,  but  what  can  be  got  into 
the  outline  in  the  way  of  apartments  and  conveniences,  is  obviously 
subversive  of  all  sound  attempts  to  obtain  a  thoroughly  convenient 
house.  This  principle,  if  principle  it  can  be  called,  we  endeavoured 
to  avoid.  Hence,  however,  we  do  not  conceal  from  ourselves  the 
objections  which  will  be  made  to  the  designs  of  their  structure,  archi- 
tecturally speaking.  These,  as  indicated  above,  having  been  defined 
by  the  plan,  which  was  carefully  elaborated  beforehand,  do  not  perhaps 
admit  of  the  architectural  pose,  so  to  speak,  which  another  system  of 
planning  would  perhaps  have  admitted  of.  Our  aim,  however,  we  do 
not  hesitate  to  say,  has  been  to  plan  houses  fit  to  live  in,  rather  than 
to  design  structures  pretty  or  pleasing  to  look  at.  And  yet,  we 
believe,  few  will  be  disposed  to  deny  that  the  perspective  designs  of 
farmhouses  and  cottages  to  be  seen  on  some  of  the  plates,  founded 
upon  the  ground-plans  we  have  given,  are  both  pretty  and  ornamental. 
Nor,  on  the  other  hand,  are  we  ignorant  of  this,  that  adverse  criticism 
will  be  freely  given  as  to  the  mere  planning  or  arrangement  of  the 
apartments.  But  for  this  we  are  prepared.  Some  experience  in  the 
matter  leads  us  to  know  that,  however  well  arranged  a  house  may 
seem,  it  is  an  easy  matter  to  pick  out  faults  in  it,  and  to  suggest  im- 
provements. But  as  the  opinions  of  many  men  are  various — "  Many 
men,  many  minds,''  says  the  truthful  proverb — and  as  the  mere  changes 
of  which  a  given  number  of  apartments  are  susceptible,  so  far  as  re- 
gards change  of  position,  are  exceedingly  numerous,  it  would  be  strange 
indeed  if  one  plan  pleased  all.  It  is  sufficient  for  us  to  know  that  we 
have  in  all  cases  attempted,  to  the  best  of  our  ability,  to  plan  struc- 
tures which  will  enable  all  the  operations  for  which  they  are  designed 
to  be  carried  on  with  comfort  and  economy. 

So  much  for  the  first  object  of  the  work — namely,  the  establishing 
of  principles  upon  wliich  the  planning  of  farm -buildings  should  be 
based.  With  reference  to  the  second  object — the  concentration  of 
information  on  the  nature  and  use  of  the  materials  employed  in  their 
construction — we  may  be  permitted  to  say  that  we  have  endeavoured 
to  secure  this  concentration,  and  that  we  believe  we  have  in  some 
degree  practically  attained  it,  by  the  adoption  of  a  style  of  description 
which,  while  conveying  sound  information,  is  yet  so  free  from  all  un- 
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have  been  executed  with  the  view  of  comparing  them  with  the 
simpler,  but  perhaps  more  useful,  isometrical  plans.  For  the  same 
reason,  perspective  ornamental  designs  of  *the  diflferent  classes  of  Farm- 
houses and  Cottages  have  been  sketched  upon  the  same  ground-plan 
as  the  simpler  designs,  that  a  contrast  might  be  exhibited  between  the 
simplest  and  the  most  ornamental — the  least  costly  and  the  most 
costly  structure. 

HENEY  STEPHENS. 
ROBEKT  SCOTT  BURN. 

Edinburgh,  Jwm  1861. 
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DESCRIPTION    OF    THE    PLATES. 


On  inspecting  the  Plates  in  this  volume,  tlie  reader  is  requested  to  keep 
in  mind  the  following  explanations  regarding  them. 

The  Plans  of  the  Steadings,  from  Plate  I.  to  X.,  are  not  plans  of  anv  exist- 
ing steadings ;  they  are  only  illustrations  of  the  principles  upon  which  the 
Authors  consider  that  the  apartments  of  all  steadings  ought  to  be  arranged. 
The  principles  are  simple,  as  expressed  in  general  terms  at  p.  6,  and,  in  par- 
ticular, they  are  these :  That  straw,  being  the  most  bulky  and  most  useful  in- 
gredient in  a  steading  in  winter,  should  be  placed  at  its  centre,  as  the  point 
most  accessible  to  every  apartment ;  that  the  apartments  required  for  each  sort 
of  work  in  the  steading  should  be  placed  next  each  other,  as  it  were  in  groups, 
to  avoid  crossings  when  dififerent  sorts  of  work  are  simultaneously  carried  on, 
as  are  inconveniently  experienced  in  too  many  existing  steadings ;  that  ample 
accommodation  should  be  afforded  to  each  sort  of  work  to  be  done  :  and 
that  the  groups  of  apartments  should  bear  such  a  relation  to  each  other  as 
to  be  in  strict  conformity  with  the  system  of  agriculture  adopted  on  the  farm. 
The  plans,  in  illustration  of  the  principles  just  enunciated,  are  the  results  of 
much  thought  and  practical  experience  in  the  endeavour  to  apply  them  to  actual 
use.  In  this  endeavour,  it  will  be  observed  that  the  apartments  appropriated 
to  arable  culture — such  as  the  work-house  stable,  cart-shed — are  placed  on  the 
one  side  of  the  straw-bam,  while  those  devoted  to  live  stock,  whether  in  a 
dairy,  breeding,  or  feeding  farm,  are  placed  on  the  other  side.  The  plans 
might  be  adopted  just  as  they  stand,  or  modified  according  to  circumstances 
— the  arrangements  being  rather  suggestive  than  imperative.  For  example, 
the  apartments  consigned  to  the  use  of  the  arable  part  of  the  farm  may  be 
placed  on  the  right  or  the  left  of  the  straw-barn,  according  to  convenience  in 
relation  to  the  fields;  and  the  same  transposition  may  be  made  as  regards 
the  apartments  occupied  by  breeding,  feeding,  or  dairy  stock ;  or  any  apart- 
ment may  be  larger  or  smaller,  according  to  the  work  expected  to  be  done  in  it. 

The  attention  of  the  reader  is  particularly  directed  to  the  construction  of  the 
plans,  they  being  neither  the  common  ground-plan,  nor  the  isometric  perspec- 
tive. The  obvious  objection  to  the  ordinary  ground-plan  is,  that  it  exhibits  no 
more  than  a  horizontal  section  of  the  walls  at  the  level  of  the  ground,  which 
aflfords  nothing  more  than  a  mere  outline  of  the'  building.  The  elevated, 
horizontally-Bectional,  perspective  plans  here  adopted,  convey  to  the  mind  a 
olear  idea  of  the  form  and  capacity  of  each  apartment,  with  its  doors  and 
windows,  as  if  finished  for  use ;  while  the  isometric  mode  of  perspective,  as 
&r  as  it  is  given,  aflfords  equal  faciUty  for  the  measurement  of  the  walls  with 
the  compasses  as  the  common  ground-plan,  and  at  the  same  time  preserves 
the  value  of  a  full  isometrical  perspective.     A  ground-plan,  moreover,  im- 
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the  refase  of  the  dairy.  No  dairy  fann  can  be  condacted  without  some  arable  cultare  to 
raise  roots,  bay,  and  straw,  for  the  stock.  In  this  plan  it  will  be  seen  that  the  wins 
appropriated  to  the  use  of  the  arable  culture  is  se^iarated  from  the  buildings  connected 
with  the  daily  by  the  straw-barn,  which  takes  up  its  proper  position  )>etwecn  the  twa 
The  byre  contains  stalls  for  fift]^-siz  aced  cows,  and  others  for  heifers  in  calf.  The 
cart-horse  stable  contains  three  pairs  of  horses,  which  will  cultivate  an  arable  farm  of 
from  180  to  210  acres. 

V. — Plan  op  a  Small  Dairy  Farm-Steading. 

Fig.  1  is  a  steading  for  a  small  dairy  farm,  which  may  be  somewhat  differently  arranged 
from  that  of  a  large  one,  inasmuch  as  the  space  is  necessarily  much  contracted  for  the 
fewer  number  of  apartments  required,  but  which  circumstance,  on  the  other  hand, 
enables  them  to  be  compactly  arranged.  While  the  separation  of  the  arable  from  the 
dairy  apartments  is  jireserved,  it  will  be  seen  from  the  plan  that  the  straw  still  main- 
tains its  central  position,  between  the  two  separate  departments  of  farm  labour.  The 
byre  contains  stalls  for  thirteen  cows.  The  cart-horse  stable  contains  three  horses, 
which  will  cultivate  an  arable  farm  of  70  to  100  acres. 

V. — Plan  op  a  Suburbial  Farm-Steading  for  Arable  Culture. 

Fi^.  2  shows  how  the  arrangement  of  the  apartments  of  a  steading  for  a  farm  in  the  neigh- 
bourhood of  a  town  may  be  adapted  alone  for  arable  culture,  while  keeping  the  farming 
and  domestic  apartmento  separate  by  the  central  position  of  the  straw.  The  cart-horse 
stable  accommodates  four  pairs  of  horses,  which  will  cultivate  an  arable  farm,  in  easy 
land  near  a  town,  of  from  210  to  280  acres. 

VI. — Plan  of  a  Suburbial  Farm-Steading  for  Dairy. 

Besides  arable  culture,  the  suburbial  farm— the  farm  in  the  neighbourhood  of  a  town — 
mav  have  a  dairy,  and  this  plan  is  suited  for  that  purpose.  The  two  great  divisions  of 
arable  and  dairy  culture  are  separated  by  the  central  supply  of  straw  and  other  con- 
veniences. The  byre  contains  stidls  for  fifty  cows.  The  cart-horse  stable  accom- 
modates five  horses,  which  will  cultivate  an  arable  farm  of  easy  land,  near  a  town,  of 
from  160  to  180  acres. 

VIL — Plan  op  a  Common  Farm-Steading. 

Fig.  1  is  a  steading  adapted  for  the  ordinary  fanning  of  the  country,  at  a  distance  from 
towns,  consisting  of  arable  culture,  in  conjunction  with  the  fattening  of  oxen  purchased 
for  the  puipose.  The  fattening  cattle  may  be  accommodated  in  throe  different  ways, — 
in  hammels,  in  boxes,  and  in  bvres.  The  plan  shows  the  space  on  each  side  of  the  straw- 
bam  to  be  occupied  by  hammels. 

Fig.  2  shows  the  tioxes  which  might  in  lieu  occupy  the  same  space ;  and 

Fig.  3  shows  the  hyrea  which  may  be  substituted  in  the  same  place  for  either. 

The  cart-horse  stable  contains  stalls  for  six  pairs  of  horses,  and,  according  to  the  rotation 
of  husbandly  pursued,  four  to  six  shift,  this  steading  will  answer  for  ^0  to  480  acres. 

VIII. — Plan  op  a  Farm-Steading  for  Mixed  Husbandry. 

Fig.  1  is  also  a  steading  adapted  for  a  farm  at  a  distance  from  a  town,  like  that  for  com- 
mon farming,  but  the  stociL  on  a  farm  of  mixed  husbandry  are  bred  and  fattene<l  upon 
it.  These  may  be  acconpnodated  here,  as  there^  in  hammels,  boxes,  or  byres.  The  ])lau 
shows  the  adoption  of  the  hammels,  and  their  position  is  on  one  side  of  the  straw- 
bam,  while  the  breeding  stock  are  accommodated  on  the  other  side. 

Fig.  2  contains  the  plan  of  the  boxes ;  and 

Fig.  3  that  of  the  byre ;  with 

Fig.  4,  the  plan  of  dung-stance  and  food-stores  in  connection  with  the  byre. 

The  cart-horBe  stable  contains  only  six  pairs  of  horses,  in  consequence  of  a  longer  stable 
not  finding  room  in  the  Plate,  but  the  stable  may  be  extended  to  any  desii^  length. 
The  part  of  the  steading  appropriated  to  the  bre^ling  and  fattening  stock  is  intended 
for  a  farm  of  500  acres,  whicn  would  require  seven  pairs  of  horses,  in  a  five-course  shift. 
The  byre  contains  stalls  for  twenty  breeding  cows. 

IX. — Isometrical  Elevation  op  a  Farm-Steading  for  Mixed  Husbandry. 

This  isometric  perspective  of  the  steading  in  Plate  VIIL  is  introduced  merely  to  show  the 
extent  of  accommodation,  and  the  form  in  the  simplest  style  of  building  and  roofing. 
These  may  be  ornamented  to  any  degree  to  please  the  taste  of  the  owner ;  but  our 
opinion  is,  that  the  more  simple  the  style  of  a  farm-steading  is,  the  more  durable  it  will 
prore,  if  constructed  in  the  most  substantial  manner. 
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XVIII. — Fkont  Elevations  op  Farmhouses. 

Fig.  1  IB  the  front  elevation  of  a  first-class  farmhouse  in  the  Tudor-Gothic  Btyle. 

Fig.  2  is  a  second  alternative  front  elevation  of  a  first-class  farmhouse  in  the  Tudor-Gothic 

style,  adapted  for  three  storeys. 
Fiff.  3  is  an  alternative  front  elevation  of  a  first-class  farmhouse  in  the  Italian  style,  to  the 

front  elevation  of  the  same  style  in  fig.  36,  p.  64     Fig.  26  is  a  side  elevation ;  fig.  27 

a  back  elevation,  p.  60  ;  fig.  28  a  side  elevation,  finished  to  show  stone  rubble  walling  ; 

and  fig.  29  a  longitudinal  section,  p.  61. 
A  back  elevation  of  an  alternative  Italian  style  is.  shown  at  fig.  30,  p.  62. 

XIX. — Vertical  Saw  Frame  for  cutting  up  Trees. 

Fig.  1.  End  elevation  of  the  saw-frame,  with  the  tree  in  cross  section. 

Fig.  2.  Side  elevation  of  the  saw-frame,  with  the  trunk  of  the  tree  in  length. 

XX. — Circular  Saw  Frame. 

Fig.  1.  Side  elevation  of  the  circular  saw  and  frame. 

Fig.  2.  Plan  of  the  circular  saw  and  frame. 

Fig.  3.  End  elevation  of  the  circular  saw  and  frame. 

XXL — Endless-Band  Saw. 

Fig.  1.  Side  elevation  of  the  endless-band  saw. 
Fig.  2.  End  elevation  of  the  endless-band  saw. 

The  plans  of  the  steadinge  in  Plates  I.  to  VIII.  may  be  regarded  as  working 
plans,  without  any  attempt  at  embellishment,  and  even  the  isometrical  elevation 
of  the  steading  for  mixed  husbandry  on  Plate  IX.  exhibits  but  the  simplest  form 
of  a  perspective  view  that  is  possible  to  delineate;  yet  it  is  quite  sufficient  to  con- 
vey to  the  mind  the  external  aspect  of  the  building,  and  may  therefore  be  re- 
garded as  a  representation  well  suited  to  an  architect  for  an  accompaniment  to  a 
plan.  But  in  order  to  show  how  easily  the  bare  outline  of  the  isometric  eleva- 
tion may  be  Converted  into  a  picturesque  form,  we  give  in  shaded  isometrical 
perspective  three  of  the  steadings  which  have  been  described, 

XXII. — Isometrical  Elevation  of  a  Carse  Farm-Steading. 

The  position  of  the  stackyard,  which  is  always  a  prominent  fieurc  in  a  carse  farm,  is  here 
given,  and  the  road  leading  to  it,  as  well  as  the  relation  of  the  adjoining  fields,  with  the 
direction  of  the  ridges. 

XXIII. — Isometrical  Elevation  of  a  large  Dairy  Farm-Steading. 

Here  the  stackyard  is  of  less  importance  and  bulk  than  on  a  carse  farm.     The  cow-byre 
on  the  other  hand,  and  accommodation  for  yoimg  stock,  along  with  pigs,  demand  para- 
mount consideration. 

XXIV. — Isometrical  Elevation  of  a  Common  Farm- Steading. 

The  stackyard  here  is  of  considerable  extent,  and  the  accommodation  for  fattening  cattle 
bears  a  prominent  part  in  the  arrangement  of  the  apartments.  A  watering- pond  for  the 
horses  is  here  intnxluccd  in  front  of  the  steading,  as  well  as  one  for  the  aquatic  poultry. 

The  elevations  given  in  the  text  from  page  60  to  116,  and  in  Plate  XVIII. 
of  the  farmhouses  and  cottages,  in  illustration  of  the  ground-plans,  are  of  the 
simplest  description,  and  are  presented  more  with  the  view  of  exhibiting  the 
different  styles  of  architecture  recommended,  than  as  specimens  of  omamen- 
tatioa  As  they  are,  however,  they  will  bear  a  favourable  comparison  with  the 
very  plain  and  very  tasteless  examples  of  farmhouses  and  cottages  constructed 
in  the  country  up  to  only  a  dozen  of  years  ago.  But  the  plans  are  capable  of 
being  illustrated  with  really  beautiful  elevations,  as  may  bo  seen  in  Plates 
XXV.  to  XXX.,  more  beautiful  than  any  that  have  yet  been  erected.  We  give 
one  specimen  of  each  class  of  farmhouse  and  of  each  class  of  labourers'  cottages 
luid  of  a  mansion-house. 
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ERRATA. 

In  par.  1721,  p.  495,  twenty-MTenth  line  from  top,  fw  "  low  temperature  of  hot  water  system," 

read  "  low  temperature  hot- water  system.** 
In  par.  1730,  p.  601,  second  line  from  bottom,  /or  "  airing  "  read  "  using.** 
At  p.  285,  in  fig.  845,  in  the  titie,  /or  "  collars,"  read  '*  cottars.*' 
At  p.  289,  in  fig.  362,  in  the  title,  for  "  bottom  beam,*'  read  *'  oollar-bcam.** 
At  p.  400,  in  fig.  682,  in  the  title,  for  "  column-beam,"  read  *'  column  and  beam.** 
At  p.  418,  in  fig.  746,  in  the  Utie,  for  "  bowl,"  read  "  oowL" 
At  p.  458,  in  fig.  864,  in  the  UUe,ybr  '<  \  inch,"  read  "  )  inch  to  the  foot." 
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»took.  Soil  thus  entirely  determines  corse  farming.  A  carso  farm  is  all  arable, 
requiring  muob  labour,  and  is  never  of  large  extent,  seldom  exceeding  200 
acres  ;  but  the  rent  is  always  high. 

6.  A  third  sort  of  farming  is  the  suburbial,  practised  in  the  immediate  neigh- 
iHUirhoiHl  of  large  towns.  In  the  vicinity  of  London,  garden  vegetables  are 
miaod  on  farms.  In  the  neighbourhood  of  most  other  towns,  garden  vegetables 
art>  not  so  much  raised  as  green  crops,  such  as  potatoes,  turnips,  and  grass ;  as 
aUo  dry  fodder,  such  as  straw  and  hay.  This  kind  of  farming  is  thus  entirely 
Muitod  to  arable  culture.  The  extent  of  such  farms  is  not  large,  seldom  exceed- 
ing 300  acres,  and  the  rent  is  high.  Locality  thus  entirely  determines  this  kind 
i>f  fanning. 

<i.  A  fourth  kind  of  farming  is  found  at  a  distance  from  towns,  and  is  called 
common  farming.  Not  being  directly  dependent  upon  towns,  this  kind  of  farm- 
ing follows  a  regular  rotation  of  cropping  with  green  and  grain  crops,  and  it 
fattens  purchased  cattle  and  sheep  for  the  market.  It  is  thus  also  suitable  to 
arable  culture.  This  is  the  most  common  kind  of  farming  in  tlie  country,  and 
being  so  extensively  practised,  necessarily  comprehends  great  variety  of  soil, 
the  rotations  on  which  are  contracted  or  expanded  froib  the  common  standard, 
as  the  culture  of  live  stock  or  grain  claims  the  predominance  in  consonance 
with  the  nature  of  the  soil.  Locality  rather  than  soil  determines  this  kind  of 
farming.  Th^  farms  are  not  of  large  extent,  seldom  exceeding  400  acres,  but 
some  extend  to  1500  acres.     The  rent  is  genemlly  moderate. 

7.  A  fifth  sort  of  farming  is  the  datn/.  It  directs  its  attention  to  the  produc- 
tion of  milk,  and  the  making  of  butter  and  cheese.  For  these  purposes  it 
requires  a  considerable  proportion  of  old  pasture  grass,  as  well  as  arable  land 
for  raising  food  for  the  cows  in  winter.  It  is  thus  suited  to  both  arable  and 
pastoral  conditions.  Its  farms  are  of  small  extent,  seldom  exceeding  150 
acres,  and  the  rent  moderate.  Locality  chiefly  determines  this  sort  of  farming, 
which  has  reference  to  a  proximity  to  good  markets. 

8.  The  sixth  and  last  sort  of  farming  is  the  mixed  husbandry.  It  is  so  named 
because  it  embraces  the  culture  of  the  soil  in  intimate  connection  with  the 
rearing  of  live  stock.  The  system  of  rotation  of  crops  is  therefore  solely 
adapted  to  promoting  the  welfare  of  the  live  stock  reared.  Thus  pursuing 
arable  culture  with  the  rearing  of  stock,  this  mode  of  farming  cannot  be  prac- 
tised within  narrow  bounds.  The  farms  are  therefore  large,  seldom  less  than 
500  acres,  and  extending  to  even  1500  acres.  Its  adoption  is  determined 
neither  by  locality  nor  soil,  its  mixed  character  affording  a  happy  medium  for 
adapting  itself  to  circumstances,  whether  of  the  one  or  the  other. 

9.  The  causes  which  have  operated  so  to  diversify  the  systems  of  farming  in 
this  country,  are  perhaps  the  following:  Sheep  occupy  the  whole  range  of 
pasture  from  the  mountain-tops  to  the  plains.  Hence  the  highest  mountain 
pastures  are  occupied  solely  by  sheep,  and  there,  in  consequence,  pastoral  farms 
which  breed  sheep  only  are  to  be  found.  High  sheep  farms  are  much  subjected 
to  wind  and  rain ;  and  were  it  not  that  the  tops  of  mountains  face  different 
directions — one  face  affording  comparative  shelter  and  warmth,  whilst  the 
opposite  is  confronting  the  fiercest  blasts  of  the  elements — such  farms  would 
be  unfit  even  for  the  most  hardy  breeds  of  sheep. 

10.  Since  sheep  can  occupy  the  whole  range  of  mountain  pasture,  and  cattle 
only  the  secondary  hills  to  the  plains,  it  follows  that  both  sheep  and  cattle  may 
be  reared  on  the  same  pastoral  farm.  This  constitutes  our  second  description 
of  pastoral  fiskrms.  Few  store-masters,  however,  trouble  themselves  with  breed- 
ing both  cattle  and  sheep,  where  accommodation  in  steadings  for  stook  of 
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16.  Seeing  there  are  so  many  kinds  of  farming,  it  may  reasonably  be  as- 
sumed that,  for  their  accommodation,  there  should  be  a  corresponding  diversity 
in  the  size  and  arrangement  of  the  fields  and  of  the  buildings  on  the  farm. 
When  the  farming  is  limited  in  extent,  such  as  in  a  dairy  district,  it  is  not  to 
be  supposed  that  the  fields  should  be  as  large,  in  following  a  regular  rota- 
tion of  crops,  as  in  a  farm  of  mixed  husbandry,  or  that  the  stable  accommo- 
dation in  the  steading  should  be  as  extensive  as  in  a  carse  farm.  Although 
errors  in  judgment  in  constructing  steadings  may  not  be  committed  to  such 
extremes  as  these  cases  indicate,  errors  too  often  prevail  in  that  particu- 
lar, by  neglect  of  the  essential  consideration  that  the  steading  about  to  be 
erected  is  for  the  use  of  a  special  system  of  husbandry,  and  not  for  every 
system. 

17.  But  this  consideration,  essential  as  it  is,  does  not  imply  that  no  gen- 
eral rule  or  principle  can  be  found  which  would  apply  to  the  construction  of  all 
steadings.  Such  a  general  rule  may  and  does  exist,  and  it  is  applicable,  and  is 
fit  to  be  a  guide,  in  the  construction  of  steadings  for  every  diversity  of  husbandly 
in  which  straw  is  used.  Were  the  rule  kept  steadily  in  view  in  their  construc- 
tion, steadings  would  present  much  uniformity  of  aspect^  whilst,  at  the  same 
time,  the  arrangement  of  their  apartments  might  be  so  modified  as  to  suit  each 
diversity  of  farming.  It  is  one  of  the  objects  of  this  work  to  lay  down  such  a 
general  rule,  and  to  show  its  applicability  to  the  construction  of  steadings  for 
every  variety  of  arable  husbandry  in  practice. 

18.  But  before  explaining  this  general  rule,  and  applying  it  to  construction, 
it  seems  necessary,  as  a  preliminary  investigation,  to  ascertain  the  particulars 
which  constitute  the  most  proper  site  which  the  steading  of  the  farm  should 
occupy. 

19.  Were  theory  alone  to  determine  tlie  site  of  the  steading,  it  would  be  at 
the  centre,  as  being  the  point  equidistant  from  the  circumference  of  a  circular 
farm.  But,  for  the  sake  of  practice,  farms  should  not  be  laid  out  in  the  circular 
form,  because  their  circumference,  or  lines  of  boundary  with  other  farms,  would 
not  be  in  straight  lines ;  and  not  being  in  straight  lines,  much  space  would  be 
lost  for  culture  in  the  place  where  every  four  farms  met.  Such  spaces  might 
indeed  afford  good  shelter,  were  they  planted;  but  sufficient  shelter  can  be 
better  obtained  from  judiciously-placed  large  plantations  on  inferior  soils,  though 
at  a  greater  distance  and  elevation.  Farms  are  therefore  laid  out  in  the  quad- 
rangular form,  having  straight  sides,  wherever  practicable,  that  is,  where  no 
rivulet  occurs,  the  course  of  which  is  always  obliged  to  be  followed.  The 
centre  of  such  a  quadrangle  is  the  proper  site  for  the  steading,  and  from  its 
centre  alone,  it  is  obvious  that  a  farm  can  be  most  economically  conducted. 

20.  Difficulties,  however,  of  a  physical  nature  often  interfere  with  the  choice 
of  the  centre  as  the  most  proper  site.  The  centre  may  be  very  much  elevated 
above  the  other  parts,  or  it  may  be  a  low  marsh  or  a  lake.  In  either  case,  the 
steading  cannot  be  placed  in  the  centre  of  the  farm. 

21.  When  the  farm  contains  both  permanent  pastoral  and  low  arable  land,  the 
steading  should  be  placed  upon,  and  at  the  centre  of,  the  arable  portion,  whether 
that  be  the  centre  of  the  farm  or  not. 

22.  Convenience  often  decides  the  site  of  a  steading.  Command  of  water- 
power  is  a  strong  incentive  to  place  it  by  the  side  of  a  river.  But  it  is  worthy 
of  consideration  at  first,  whether  the  river  is  capable  of  affording  a  constant 
supply  of  water  throughout  all  the  seasons.  If  it  does,  then  the  steading  will 
be  economically  placed  near  the  river,  though  that  may  not  be  at  the  centre 
of  the  farm ;  but  if  the  water  be  deficient  in  quantity,  if  it  affords  a  sufficiency 
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31.  Straw  being  the  most  bulky  article  in  the  steading,  and  in  great  and  daily 
use  by  all  the  stock,  and  having,  though  heavy  and  unwieldy,  to  be  distributed 
in  every  apartment  by  manual  labour,  it  should,  of  necessity,  be  placed  centri- 
cally,  and  at  the  shortest  distance  from  the  stock.  Bearing  the  relations  of  these 
particulars  in  mind,  it  is  obvious  that  they  constitute  the  principle  upon  which 
the  construction  of  steadings  should  be  based ;  and  as  the  centre  is  the  nearest 
point  to  the  circumference,  it  is  also  obvious  that  the  original  receptacle  for  the 
straw  should  occupy  the  central  point  of  the  steading.  There  can  be  no  exception 
to  this  rule  for  every  variety  of  farming  where  straw  is  in  use.  Every  apartment 
occupied  by  stock  should  thus  encircle  the  straw-bam.  Different  classes  and 
ages  of  stock  require  different  quantities  and  kinds  of  straw,  so  that  those  which 
require  the  most  should  be  placed  nearest  the  straw-bani;  and  in  all  cases  straw 
should  be  carried  short  distances,  and  not  at  all  from  any  other  apartment  than 
direct  from  the  straw-bam. 

32.  The  thrashing-machine  supplies  the  straw  at  once  to  the  straw-bam: 
that  machine  should  tlierefore  be  erected  nearest  to  it  The  stackyard  supplies 
the  com  direct  to  the  thrashing-machine,  and  should  thus  be  contiguous  to  it ; 
and  as  the  corn  and  straw  are  thrashed  most  easily  and  quickly  in  a  straight 
line,  it  follows  that  the  stctckyard,  thrashing-machine,  and  straw-bam,  should  be 
in  a  straight  line ;  and  it  also  follows  that  as  the  straw-barn  should  be  in  the 
oentre  of  the  steading,  and  as  the  thrashing-machine  intervenes  between  it  and 
the  stackyard,  the  stackyard  should  be  placed  on  the  outside  of  the  steading. 
Another  important  corollary,  as  regards  the  construction  of  the  steading,  follows 
from  these  premises.  The  sun  is  an  important  source  of  warmth,  and,  in  con- 
sequence, of  comfort  to  the  animals  in  a  steading  in  the  winter  season.  Every 
fiaioility  should  therefore  be  allowed  the  snn  to  enter,  and  the  removal  of  one 
obstruction  to  the  greatest  amount  of  sunshine  is,  placing  the  length  of  the 
central  straw-bam  north  and  south ;  and  in  settling  this  point,  the  straw-bam, 
thrashing-machine,  and  stackyard,  will  as  a  consequence  be  in  a  line  north  and 
south.  This  being  the  case,  the  building  required  to  accommodate  the  thrashing- 
machine,  and  its  accompanying  corn-bam,  being  always  two-storeyed,  a  con- 
venient position  for  the  granaries  will  be  to  place  them  east  and  west,  where 
they  will  form  a  good  screen  from  the  north  wind.  Here,  then,  we  have  fixed  a 
principle  in  the  construction  of  steadings  which  is  indisputable,  namely,  that 
the  straw-bam  should  occupy  the  centre ;  that  the  thrashing-machine  should 
be  nearest  to  it  and  in  a  line  with  it ;  that  the  stackyard  should  be  near  the 
thrashing-machine ;  and  that  all  three  should  be  in  a  line  north  and  south.  And 
as  all  steadings  for  arable  culture  have  straw-barn,  thrashing-machine,  and 
stackyard,  it  follows  that  this  principle  is  applicable  to  all  steadings  erected  for 
that  purpose. 

33.  It  shall  now  be  our  endeavour  to  illustrate  this  principle  in  its  application 
to  all  classes  of  steadings.  Cattle  fattening,  whether  in  hammels,  boxes,  or 
byres,  requiring  most  straw,  should  be  placed  nearest  the  straw-bam.  Younger 
cattle,  being  lighter,  require  less  straw,  whether  for  fodder  or  litter,  and  should 
be  placed  either  at  a  greater  distance  from  the  straw-bam  than  the  &ttening 
cattle,  or  at  the  same  distance  on  the  other  side  of  it.  Horses  and  cows  requir- 
ing the  least  straw,  may  be  placed  at  the  greatest  distance  from  the  straw-bam. 

34.  The  leading  principle  involved  in  the  above  arrangement  is  comprehen- 
sive and  simple,  and  is  obviously  applicable  to  every  size  and  kind  of  steading. 
But  indisputably  correct  as  the  principle  is,  it  is  very  seldom  adopted  in  prac- 
tice ;  and  we  may  safely  assert  that,  ^e  greater  the  deviation  from  it,  the  less 
commodious  are  steadings  as  habitations  for  stock  in  winter. 
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if  desired,  the  roof  may  be  made  of  ordinary  couples  of  timber  and  slated.  The 
courts  should  be  provided  with  water-troughs,  one  trough  to  two  courts,  an 
arched  opening  being  made  in  the  common  wall  at  k  k.  Gates  are  placed  at 
the  openings  II I  L  The  completed  roof  and  the  flat  lintels  over  the  doorways 
may  be  seen  by  the  dotted  lines  of  the  isometrical  perspective  over  the  sheds 
abed.  The  walls  may  be  made  of  dry  stone  rubble,  toothed  or  pointed  with 
lime  on  the  outside ;  or  they  may  be  made  of  wood  where  timber  is  plentiful  on 
the  estate.  But  the  best  and  most  durable  materials  are  stone  and  Hme,  where 
these  can  be  procured. 

39.  Such  a  plan  may  be  contracted  or  enlarged  according  to  the  wants  and 
extent  of  the  farm,  and  several  may  be  erected  on  the  same  farm  at  places 
convenient  for  the  making  of  hay,  to  save  the  carrying  of  that  fodder  to  a 
distance.  Cows  in  calf  and  calves  will  be  well  sheltered  in  such  a  steading 
in  wet  stormy  weather,  or  when  snow  covers  the  ground ;  and  even  year-olds 
may  be  accommodated  on  an  emergency,  or  on  a  much-exposed  farm.  From 
the  dimensions  given,  it  is  easy  for  farmers  to  estimate  the  number  of  cattle,  at 
their  respective  ages,  which  could  be  accommodated  in  the  sheds. 

40.  Besides  this  accommodation  for  the  breeding  stock,  a  pastoral  farm  requires 
a  steading  for  various  other  purposes.  The  farmer  must  have  a  horse  and  a  gig 
to  take  him  and  his  family  to  church  and  market.  One  or  two  work-horses  are 
required  to  bring  com,  provisions,  and  artificial  food  to  the  farm,  as  well  as  to 
carry  a  carcass  to  the  butcher,  and  hay  to  the  stacks.  The  farmer  must  have 
a  cow  or  two  for  his  family  and  those  of  his  herds,  and  fowls  and  pigs. 

41.  Such  a  steading  is  represented  by  fig.  2,  Plate  I.  It  is  the  most  easily 
and  economically  erected  in  a  long  straight  building  in  whicli  the  apartments 
are  conveniently  arranged,  a  is  the  killing-house,  which  is  a  necessary  apart- 
ment in  a  pastoral  steading,  for  when  a  beast  is  taken  ill,  and  not  likely  to 
recover,  it  must  be  killed  :  it  is  18  feet  in  width,  and  20  feet  in  length,  with  a 
window  in  front  and  door  at  the  back ;  6  is  an  outhouse  in  which  implements 
and  other  articles  may  be  locked  up,  18  by  25  feet,  with  a  window  and  door  in 
front ;  c  the  gig-house,  18  by  9  feet,  with  a  wide  door  in  front ;  d  the  riding- 
horse  stable  of  two  stalls,  18  by  12  feet,  with  a  window  and  door  in  front ;  e  the 
hay-house,  in  which  the  com-chest  may  be  placed  to  contain  the  corn  for  all  the 
horses,  18  by  15  feet,  with  a  window  and  door  in  front;  /  the  cart-horse  stable, 
furnished  with  three  stalls,  to  accommodate  a  strange  horse  when  it  comes,  18 
by  18  feet,  with  a  window  and  door  in  front;  g  the  byre  or  shippen,  18  feet  by 
20,  with  a  window  and  door  in  front,  and  four  divisions  for  8  cows,  if  as  many 
are  wanted, — if  not,  it  can  be  made  proportionally  smaller ;  h  the  hen-house,  18 
by  8  feet,  with  a  window  in  front  and  a  door  at  the  back,  and  a  bole  with  steps 
leading  up  to  it  by  the  side  of  the  door ;  and  t  is  the  cart-shed,  18  by  12  feet, 
with  a  9-feet  opening.  The  stables  and  byre,  being  most  in  use,  are  placed  at 
the  centre  of  the  building,  while  the  less  used  apartments  are  at  the  outer  ends. 
The  hay-house  may  have  internal  doors  leading  into  the  riding  and  work  stables, 
but  in  a  small  steading  such  as  this  it  is  unnecessary  to  incur  the  expense.  The 
walls  should  be  9  feet  above  the  ground,  and  the  roof  made  of  good  couples  of 
wood,  and  slated.  The  steading  may  be  placed  near  the  cattle-sheds,  fig.  1,  or 
at  a  distance,  as  most  convenient  for  botli  sheds  and  steading.  The  dotted  lines 
show  the  structure  of  the  walls  and  roof,  and  the  positions  and  forms  of  the 
doors  and  windows. 

42.  The  farmhouse  and  cottages  for  the  herds  sliould  be  near  the  steading. 

43.  The  scale  for  figs.  1  and  2,  Plate  I.,  is  as  half  an  inch  to  the  foot. 

44.  The  extreme  length  over  walls  of  fig.  1,  Plate  I.,  is  125  feet;  the  extreme 
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ewes,  are  sold  off  every  year.     Where  no  ewe  stock  is  kept,  weaned  lamba  or 
hof^  are  bonght  from  the  breeders,  and  they  require  shelter  at  times  in  wiater. 

54.  Stella  are  of  various  forms,  and  generally  constructed  of  dry  atones, 
though  better  of  stone  and  lime,  and  eometimes  they  are  made  entirely  ot 
grassy  turf. 

55.  The  site  of  a  stell  should  be  in  a  sheltered  situation,  and,  at  the  same 
time,  not  be  subject  to  he  overwhelmed  with  snow. 

56.  An  example  of  the  simplest  form  of  stells  is  given  in  fig.  I,  where  a 


is  the  arc  of  a  circle,  affording  shelter  at  a  against  the  blast  on  the  opposite 
face  of  the  fence ;  i  is  of  two  inverted  arcs  of  circles  touching,  and  they  a&brd 
shelter  on  either  side,  as  also  in  the  spaces  between  the  curves ;  e  has  two 
parallel  walls  connected  by  a  wall  between  them,  and  these  afford  equal  shelter 
at  c  and  c. 

57.  Another  simple  form  of  stell  is  in  the  meeting  of  four  ares  of  a  circle,  as 
in  fig.  2,  affording  shelter  in  all  the 
carves,  according  to  the  direction 
whence  the  blast  comes. 

58.  A  circular  stell,  with  a  simple 
fence,  very  common  in  use,  is  an  ob- 
jectionable form,  inasmuch  as  its  in- 
terior is  apt  to  be  blown  up  with  snow. 

59.  A  circular  stell,  however,  sur- 
rounded by  a  plantation,  affords  ex- 
cellent shelter  and  protection,  as  seen 
in  fig.  3,  where  a  is  the  space  within 
for  shelter,  provided  with  an  entrance  b 
through  the  planting,  which  should  be 
parallel  and  winding,  and  not  as  shown 
in  the  figure,  which  is  the  common  form 
of  entrance,  but  which  is  bad,  inasmuch 
as  the  sheep,  crowding  in,  are  apt  to 
be  jammed  at  the  inner  narrow  poinL 
Such  a  stell  would  occupy  a  considei> 
able  space  of  ground,  according  to  the 
size  of  the  flock,  and  it  may  be  reared 
in  the  most  exposed  situation.  A  nnm- 
ber  of  them  might  be  made  on  the 
same  farm. 

60.  Fig.  4  repreeeuts  an  inside 
stell   of   18   yards  diameter  within, 

THiDi  awnuK  inu,.  wiiB  ruBi.Tio-.  sntTounded    by    a  wall    6    feet    in 

height,  the  lower  3  feet  of  which  may  be  built  of  stone,  and  the  upper  3  feet 
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of  tupf.     It  coDtoiaa  a  bay-atack,   protected  by  hnrdlea,  and  racks  for  bay 
against  the  wall  lotmd  the  isaide.     \t8  aite  sliould  be  in  a  ehelterod  place, 

Fig.*. 


wliere  deep  anew  cannot  cover  it  up.     Tbe  opening  into  it  should  be  from 
the  aide  towards  the  riaing  ground,  or  it 
■honh]  be  on  the  sheltered  aide  when  the 
■tell  stands  npon  a  knoll. 

61.  An  ontside  stell  of  large  dimen- 
doos  is  represented  by  fig.  5,  where  a  u 
carved  fence   of  reversed  circular  form  1 
eDcirdea    the    plantation,    and    affords 
shelter  from  every  qoarter.     It  might  be 
erected  in  the  moat  exposed  situations, 
and  multiplied  in   any    number  in    the 
BBue  farm  or  district.     Such  a  form  of 
■tell  would  be  an  ornament  to  the  couu- 
try,  besides   a  means  of  shelter  at  all  j 
times. 

62.  CaUle  Pastoral  Farming  wilh  Arable 
Culture. — Every  pastoral  farm  that  baa  „„,.,^.  ..^^  „,l„„,„,,,^,j„„,„,,„„„^, 
much  ground   in  its   lower  port,  in   a 

valley  or  on  the  banks  of  a  rivulet,  has  arable  culture  connected  with  it ;  and 
every  pastoral  fanner  is  desirous  of  having  aa  much  arable  land  on  hia  farm  as 
will  produce  corn  for  the  support  of  his  family  and  servanta  and  horaes,  and 
supply  straw  and  tumipa  for  the  uae  of  his  atock  in  winter.  Suoli  a  farm  re- 
quires an  adequate  steading,  and  such  a  ateading  is  necesaarily  provided  with 
a  thrasbing-machine  and  straw-barn.  Wherever  tliese  requisitea  are  available, 
the  principle  we  have  advanced  above,  in  par.  32,  is  applicable  in  the  conatruc- 
tioQ  of  the  ateading. 

63.  Fig.  1,  Plate  II.,  presents  such  a  ateading,  where  the  central  part  is 
occupied  with  the  thrashing-machine  and  atraw-barn  in  a  line  north  and  aouth 
of  a  range  of  building  having  apartments  in  the  upper  wing  connected  with 
the  operationa  of  the  arable  part,  and  in  the  lower  one,  with  the  paatoral 
department  of  the  farm :  The  com-bam  a  is  18  feet  by  26,  with  a  door 
at  the  heck  to  the  stackyard,  and  a  window  looking  into  the  cattle-court  p ; 
(  ig  the  site  of  the  thrashing- machine,  c  the  chafT-liouae,  5  feet  wide,  with 
an  internal  door  to  the  afraw-bam  and  a  window  into  the  cattle-court  p ; 
d  the  straw-bam,  18  feet  by  21,  has  four  doora,  two  to  cattle-courts,  and  two 
outside  them,  to  the  stablea  and  byre ;  e  the  cart-ahed,  18  feet  by  22,  with  two 
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port-holes  ;  /  the  gig-house,  1 8  feet  by  9 ;  and  h  the  horse-course,  26  feet  in 
diameter.  To  the  right  of  the  central  range  of  buildings  are  the  cattle-sheds  / 
and  m,  18  feet  by  30  each,  with  their  respective  courts  p  and  g,  30  feet  by  30 
each.  To  the  left  of  the  central  range  are  the  cattle-sheds,  i  and  ^•,  18  feet  by 
30  each,  with  their  respective  courts  n  and  o,  30  feet  by  30  each. 

64.  In  the  right  wing  are  these  apartments  for  arable  culture  :  r  the  boiling- 
house,  18  feet  by  7  feet  6  inches,  having  a  door  at  the  back  and  a  window  in 
front ;  s  the  implement-house,  18  feet  by  8,  i^ith  a  door  in  front ;  t  the  cart- 
horse stable,  18  feet  by  32,  having  four  stalls  and  a  loose-box,  8  feet  wide,  with 
a  door  and  two  windows  in  front ;  u  the  hay-house,  18  feet  by  12,  with  a  door 
at  the  back  towards  the  straw-bam  d  for  carrying  the  straw  to  the  cart-horse 
stable  /,  and  a  window  in  front ;  v  riding-horse  stable,  18  feet  by  12,  with  two 
stalls  and  a  door  and  window  at  the  back ;  and  w  a  turnip-store,  18  feet  by  12, 
for  the  cattle-courts  p  and  q. 

65.  In  the  left  wing  are  these  apartments  for  the  pastoral  department  of  the 
farm :  V  the  hen-house,  18  feet  by  9,  with  a  door  in  front  and  a  window  and  bole 
at  the  back ;  x  an  outhouse,  18  feet  by  17,  with  a  door  and  window  in  front; 
y  the  killing-house,  18  feet  by  18,  ^dth  a  door  and  window  in  front;  r,  a  turnip- 
store,  18  feet  by  18,  for  the  cattle-courts  nand  o  and  cow-byre  a\  with  a  door  at 
the  backf  and  the  cow-byre  a',  18  feet  by  18,  with  a  door  and  window  in  front 
The  killing-house  is  a  convenience  in  all  pastoral  farms,  and  here,  as  it  should 
be,  it  is  situated  between  apartments  not  appropriated  to  any  kind  of  live  stock. 

Pig.  e.  The  cattle-courts  and  sheds  may  accommodate  eitlier  breeding- 
cows  and  calves,  or  young  stirks  and  heifers  bought  from  the 
breeders.  The  turnip  store  w  may  be  the  gig-house ;  the  gig- 
house /a  guano-store,  and  the  turnip-store  z  allotted  to  any  otlier 
purpose.  Turnip-stores  could  then  be  made  in  front  of  the  walls 
of  the  cattle-courts  n  o  and  p  q  dXh*  and  cf, 

66.  The  walls  are  9  feet  high  above  the  ground,  and  the  dot- 
ted Hues  show  the  structure  of  the  roofs,  the  two-storeyed  por- 
tion of  the  steading,  and  the  position  of  the  doors  and  windows. 

67.  The  highest  part  of  the  building  contains  two  floors  or 
storeys.  The  upper  floor  or  storey  consists  of  the  apartments 
shown  in  fig.  6,  where  a  is  the  upper  barn  immediately  above  the 
corn-bam ;  b  the  site  of  the  thrashing-machine  with  its  gearing, 
drum,  and  shakers ;  c  the  dotted  lines  showing  the  position  of  the 
beams  of  wood  wliich  support  the  thrashing-machine  ;  d  the  door, 
6  feet  wide,  which  leads  into  the  stackyard,  from  which  the 
sheaves  from  the  stacks  are  brought  either  in  wheel-barrows  along 
a  gangway,  or  in  carts  placed  right  under  the  door  and  forked  into 
the  barn ;  ^  is  a  window  at  the  right  hand  of  the  man  who  feeds 
the  sheaves  into  the  thrashing-mill ;  e  is  a  hatch,  3  feet  by  3, 
communicating  with  the  com-bam  below,  for  the  purpose  of 
passing  the  roughs  of  the  grain  to  be  rethrashed,  where  there 
are  no  elevators    connected   with   the  mill ;  A  is  a  bole,  4  feet 

A  ^y  ^i»  communicating  with  the  straw-bara,  t,  through  which 
•rcADiKo  roR  CAT-  tho  stntw  is  forked,  to  be  ac:ain  passed  throuerh  the  mill 
AiuBu  wnen  necessary ;  <  is  the  granary  over  the  cart-shed  and  gig- 
house,  18  feet  by  32,  with  an  entrance  by  an  outside  stone  stair  it, 
with  four  windows,  two  on  each  side.  The  granary  is  placed  here  for  simplicity 
of  constraction,  but  it  would  be  better  to  extend  the  central  range  into  two 
storeys  over  the  cattle-sheds  k  and  /,  fig.  1,  Plate  II.,  and  thus  have  two 
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door  and  window  in  front ;  and  the  wool-room  t,  18  feet  by  28,  with  a  door  and 
two  windows  in  front,  and  three  windows  at  the  back  for  air  and  ventilation, 
and  an  internal  door  to  the  outhouse  for  oonvenience.  There  is  also  a  fireplace 
in  it  at  the  gable,  with  a  chimney-stalk ;  t<  is  a  pump-well  shaft,  5  feet  in  dia- 
meter, in  the  centre  of  the  space  common  to  all  the  apartments. 

76.  The  dotted  lines  show  the  structure  of  the  building,  roofs,  doors,  windows, 
and  chimney-tops. 

77.  The  highest  part  of  this  steading  is  the  central  range  which  is  divided 
into  two  floors  or  storeys.  The  upper  floor  consists  of  three  apartments,  as 
shown  in  fig.  7,  where  a  is  the  upper  bam  immediately  above  the  corn-bam,  and 
of  the  same  dimensions ;  6,  the  site  of  the  thrashing-machine,  with  its  gearing, 
drum,  and  shakers ;  c,  in  dotted  lines,  are  the  beams  of  wood  supporting  the 

Fig.  7. 


uppsn  riAoR  or  a  •tiaoino  for  aHssr  PA.«TORAi.  rAUMiNo  with  ARABX^it  cci^tohb. 

thrashing-machine ;  d,  the  door,  6  feet  wide,  leading  to  the  stackyard,  from  which 
the  sheaves  of  the  stacks  are  brought  either  on  wheel-barrows  over  a  gangway, 
or  by  carts  loaded  at  the  stack,  and  then  placed  right  under  the  door,  and  the 
sheaves  forked  from  it  into  the  bam ;  f,  the  window ;  /,  a  hatch  in  the  floor,^d 
feet  by  3,  communicating  with  the  corn-bam  below,  for  passing  the  roughs  of 
grain  to  be  rethrashed  when  no  elevators  are  appended  to  the  thrashing-mill ;  ^, 
a  bole,  4  feet  by  3J,  communicating  with  the  straw-bam,  for  the  purpose  of 
forking  up  any  straw  that  may  require  to  go  again  through  the  thrashing-mill ; 
h  is  the  straw-bam,  with  boles  in  the  wall ;  and  t,  the  granary,  18  feet  by  48, 
extending  over  the  killing-house,  cart-shed,  and  implement-house,  with  three 
windows  on  each  side,  and  entered  directly  from  the  corn-bam  by  a  stair. 

78.  The  extreme  length  of  fig.  2,  Plate  II.,  over  walls  is  125  feet.  The 
length  of  both  wings  is  113  feet.  The  width  of  the  apartments  within  walls  is 
18  feet. 

79.  The  scale  of  fig.  2,  Plate  II.,  is  in  the  proportion  of  f  and  ^  of  an  inch  to 
the  foot     The  scale  of  fig.  7  will  be  found  in  that  of  ^g,  2,  Plate  II. 

80.  The  arrow  points  in  the  direction  of  north. 

81.  The  farmhouse  and  hordes  cottage  should  be  near  the  steading,  and  in  an 
accessible  part  of  the  farm. 

82.  Description  op  a  Steading  for  Carse  Farming. — Carse  farming  con* 
sisting  entirely  of  arable  husbandry,  the  steading  is  constmcted  for  that  purpose 
only,  accommodation  being  afforded  chiefly  for  the  straw  and  the  animals  of 
labour,  cattle  being  only  used  to  trample  the  straw  down  into  manure,  and  a  few 
cows  to  supply  the  farmer's  family  and  the  work-people  with  milk. 

83.  A  plan  of  a  steading  suited  to  these  requisites  is  given  in  Plate  III.  It 
will  be  found  that  this  plan  fully  illustrates  the  principle  of  construction  laid 
down  in  par.  32,  wherein  the  straw  occupies  the  central  position,  and  all  the 
other  apartments  cluster  around  it  as  a  centre. 

84.  The  corn-bam  a  is  31  feet  by  28,  with  a  door  to  the  stackyard  and  a 
window  into  a  court,  containing  within  it  the  space  for  the  thrashing-machine  6, 
18  feet  by  8  feet  6  inches,  and  for  the  chafi'-house  c,  5  feet  in  width,  with  a  door 
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from  the  corn-barn,  with  three  windows  on  each  side  and  one  at  the  gable ;  /  a 
cock-loft  or  gangway  over  the  boiling-house,  entered  by  a  fixed  trap-stair  in 


Fig  8. 
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that  house ;  and  m  is  a  good  place  of  warmth  from  the  boiler  for  a  pigeon-house, 
18  feet  by  6,  up  to  the  roof,  and  the  pigeons  to  enter  through  the  gable. 

90.  The  scale  of  this  plan  is  in  the  proportion  of  f  and  f  of  an  inch  very 
nearly  to  the  foot.     The  scale  of  fig.  8  will  be  found  in  Plate  III. 

91.  The  extreme  outside  length  of  the  principal  east  and  west  range  of  the 
building  is  145  feet ;  the  length  of  the  middle  range  north  and  south  is  83  feet ; 
the  length  of  the  right  wing  is  169  feet,  that  of  the  left  170  feet  The  width 
of  all  the  apartments  within  walls  is  18  feet. 

92.  The  arrow  shows  the  direction  of  north. 

93.  The  farm  and  hinds'  houses  should  be  placed  near  the  steading. 

94.  On  looking  at  the  plan  on  Plate  III.,  with  the  view  of  amendment,  it 
would  make  a  more  compact  arrangement  to  push  the  hay-houses  and  cart- 
horse stable  up  to  the  loose-box  p,  and  place  the  gig-house  q  at  the  end  of  the 
building  on  this  side  of  the  riding-stable,  with  its  wide  door  looking  this  way. 

95.  Description  op  Steadings  for  Dairy  Farminq.  —  Dairy  farming  is 
conducted  on  two  scales,  large  and  small.  A  large  dairy  requires  ample  accom- 
modation for  live  stock,  a  considerable  extent  of  arable  land,  as  well  as  perma- 
nent pasture,  and  can  only  be  prosecuted  by  large  capitalists.  A  small  dairy 
may  be  conducted  by  farmers  of  small  capital.  Each  of  the  scales  requires  a 
different  arrangement. 

96.  Large  Dairy  Farming, — A  large  dairy  farm  comprehends  four  distinct  ope- 
rations for  which  accommodation  must  be  provided.  The  first  is,  arable  culture 
to  produce  food  for  the  stock  summer  and  winter  ;  2.  The  dairy,  comprehending 
the  making  of  butter  and  cheese ;  3.  The  breeding  of  stock  in  as  far  as  to  replen- 
ish the  stock  of  cows ;  and,  4.  The  rearing  and  feeding  of  pigs. 

97.  The  plan  of  a  steading  in  Plate  IV.  comprises  all  these  requisites.     The 
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V  V  and  c  cf  are  the  cleansing  passages  and  grapes ;  d  d\  e'  c',  f  f^  the  feeding 
passages,  4  feet  in  width  ;  g'  g  is  the  part  of  the  byre  in  which  the  heifers  to 
be  transferred  into  the  cow-stock  are  lodged.  The  cleansing  passages  are 
fnrnished  with  a  door  at  each  end  for  ingress  into  the  byre  and  eg^ss  for  the 
dung,  and  the  feeding  passages  with  a  window  at  eacji  end  for  light.  The  roof 
is  provided  with  ventilators.  From  e'  e'  to  /'/'  is  a  passage,  4  feet  wide,  down 
the  middle  of  the  byre,  to  allow  the  food  to  be  brought  in  the  cooler  from  the 
boiling-house  to  the  ends  of  their  respective  feeding  passages. 

101.  In  the  left  wing,  in  the  stock  department,  are  the  following  apartments : 
a  K  the  hammels  for  bulls,  18  feet  by  8  in  the  sheds,  and  the  same  dimen- 
sions in  the  courts  H  il^  with  a  port  to  each  shed  and  a  gate  to  each  comrt ;  H  k*  V 
are  the  hammels  for  heifers,  18  feet  by  14  in  the  sheds,  and  the  courts  i  i  i  of 
the  same  dimensions,  with  a  port  to  each  shed  and  a  gate  to  each  comrt ;  m  is 
a  hammel  for  yearling  heifers,  18  feet  by  14  in  the  shed,  and  a  court  of  the 
same  dimensions ;  o'  is  a  small  turnip-store,  8  feet  by  4 ;  and  t^  is  a  larger 
turnip-store,  14  feet  by  7  ;  p'  is  the  hen-house,  18  feet  by  18,  with  a  door  'and 
window  in  front,  and  a  bole  at  the  back  of  the  range ;  q  is  an  outhouse, 
18  feet  by  16  feet  6  inches,  with  a  door  and  window  in  front ;  r^  is  the  calves- 
house,  1 8  feet  by  32,  with  a  door  and  two  windows,  and  capable  of  containing 
22  calves  ;  s  s  J  are  piggeries,  each  sty  10  feet  by  6  in  the  shed,  and  8  feet  by 
6  in  the  court,  with  a  door  and  window  in  front,  and  provided  with  a  passage 
along  the  back  of  all  the  sties,  of  4  feet  in  width  ;  u'  is  a  covered  dung-stance, 
18  feet  by  28,  with  a  door  in  front,  and  a  wide  door  for  a  cart  at  the  back. 

102.  The  dotted  lines  give  the  form  of  all  the  roofs,  doors,  windows,  and 
chimney-stalks. 

103.  The  highest  part  of  this  steading  is  confined  to  the  extreme  right  of  the 
principal  range,  with  the  spur  at  right  angles  containing  the  straw-barn  and 
turnip-store,  the  principal  range  being  divided  into  two  floors,  the  upper  one 

containing  the  apartments 
as  shown  in  fig.  9,  where 
a  is  the  upper  barn  im- 
mediately above  the  corn- 
barn  and  the  steam-engine 
room;  h  the  site  of  the 
thrashing-machine,  with  its 
gearing,  drum,  and  shakers ; 
t  the  beams  of  wood  which 
support  the  thrashing-ma- 
chine ;  d  the  door,  6  feet 
wide,  leading  to  the  stack- 
yard,  from  which  the 
sheaves  of  the  stacks  are 
brought  into  the  barn, 
either  on  wheelbarrows  or 
on  carts  loaded  at  the  stack, 
and  then  placed  right  under 
this  door,  to  be  forked  into 
the  barn ;  c  the  sky-light 
in  the  roof,  to  give  light  to 
the  barn  ;  /  a  hatch  in  the 
floor,  3  feet  by  3,  to  pass  the  roughs  of  grain  from  the  corn-barn  below,  to  be 
rethrashed  where  no  elevators  are  appended  to  the  mill ;  ^,  a  bole,  4  feet  by  3|, 


Fig.  9. 


npFSB  n.ooR  or  a  sTBASzifra  ron  ▲  x<A.Baa  saxbt. 


so  PLANS  OF  STEADINGS 

the  hen-house,  18  feet  by  8,  with  a  door  at  the  back,  a  window  in  the  gable,  and 
a  bole  in  front 

113.  In  the  space  between  the  wings  are  these  apartments  :  v  the  hay-honse 
for  supplying  hay  to  the  stables  and  byres,  18  feet  by  24,  with  a  window,  and 
with  a  door  on  each  side ;  iv  the  wash-house,  18  feet  by  12,  with  a  window 
and  door,  and  boiler  for  cleansing  the  dairy  utensils;  x  the  boiling-house, 
18  feet  by  18,  with  a  door  on  one  side  and  a  window  on  the  other,  and  two 
boilers  for  preparing  food  for  the  cows,  horses,  and  pigs ;  and  y  y  y  are  pig- 
sties, 5  feet  6  inches  by  5  feet  each,  with  courts  z  z  z,  the  central  one  being 
5  feet  6  inches  by  5  feet,  and  the  two  extreme  ones  each  6  feet  by  5.  These  sties 
are  covered  with  a  lean-to  roof  against  the  gable  of  the  adjoining  boiling -house. 

114.  Oearing  may  be  erected  for  driving  a  straw-cutter  in  the  straw-bam  dj 
and  the  chum  in  the  chuming-room  o  ;  and  the  gearing  might  be  extended  in 
front,  under-ground,  into  the  hay-house  v,  for  driving  a  hay-cutter  there. 

115.  The  dotted  lines  show  the  structure  of  the  building,  and  the  position  of 
the  windows,  doors,  and  chimneys. 

116.  The  highest  part  of  this  steading  is  confined  to  the  principal  range, 
which  is  divided  into  an  upper  and  lower  floor.  The  upper  one  contains  the 
apartments  shown  in  fig.  10,  where  a  is  the  upper  bam  immediately  above 

Fig.  10. 
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the  com-bam ;  h  the  site  of  the  thrashing-machine,  with  its  gearing,  drum,  and 
shakers.  It  would  be  better  to  have  the  mill  near  the  power,  in  which  case  the 
positions  of  the  com-bam  a,  in  Plate  Y.,  fig.  1,  and  the  mill  h  and  chaff-house  c 
should  be  reversed,  c  the  door,  6  feet  wide,  for  receiving  the  sheaves ;  d  a 
hatch  in  the  floor,  3  feet  by  3,  to  pass  the  roughs  of  grain  &om  the  corn-bam 
below  to  be  rethrashed  by  the  mill ;  e  a  bole,  4  feet  by  3  J,  communicating  with 
the  straw-bam  to  allow  any  of  the  straw  to  be  forked  up  to  be  again  passed 
through  the  mill,  if  necessary ;  /the  straw-barn  ;  g  the  granary,  18  feet  by  35, 
entered  by  a  stair  from  the  straw-bam,  to  which  direct  access  is  given  by  the 
back-door  of  the  straw-barn  from  the  com-bam ;  and  h  is  the  cheese-room, 
18  feet  by  15,  with  a  window  on  each  side,  and  one  in  the  gable,  and  entered 
by  a  stair  from  the  cheese-press  room  below. 

117.  The  scale  of  this  plan  is  in  the  proportion  of  f  and  ^  of  an  inch  to  the 
foot.      The  scale  of  fig.  10  will  be  foimd  at  fig.  1,  Plate  V. 

118.  The  extreme  length  of  the  central  range  over  walls  is  103  feet,  that  of 
the  right  and  left  wings  119  feet,  and  that  of  the  intermediate  range  71  feet 
The  width  within  walls  of  all  the  apartments  is  18  feet. 

119.  The  houses  for  the  farmer  and  servants  should  be  near. 

120.  The  arrow  points  to  the  north. 

121.  Description  op  a  Steading  for  Suburbial  FARinNG. — The  ground  in  the 
immediate  vicinity  of  all  towns  is  devoted  to  the  cultivation  of  vegetables  for 
the  domestic  use  of  their  inhabitants.  Around  large  towns  this  garden  culture 
may  extend  for  a  mile  or  so,  and  beyond  that  distance  commences  what  we  have 
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to  it;  ^  a  bole,  4  feet  high  by  3^  feet  wide,  commmiicating  with  the  straw-bam, 
for  aUowing  any  straw  to  be  forked  that  requires  to  be  again  passed  through  the 
mill ;  A  is  the  straw-bam ;  k  one  granary,  18  feet  by  64,  with  four  windows  on 
eaoh  side,  and  entered  by  a  stair  direct  fh)m  the  corn-bam ;  t  another  granary. 


Fig.  11. 


UmR  aTORST  OV  ▲  •TSABOtO  VO»  SOBORaiAl.  rAJUf  XVO  WITH  ▲RABUI  CTTLTURX. 

18  feet  by  62,  with  five  windows  on  one  side  and  four  on  the  other,  and 
entered  from  the  corn-bam  by  a  stair  through  the  engine-room ;  and  I  the 
pigeon-house,  18  feet  by  6,  entered  by  a  trap-stair  from  the  hen-house  below. 

127.  The  scale  of  this  plan  is  in  the  proportion  of  nearly  f  of  an  inch  to  the 
foot     The  scale  of  fig.  11  will  be  found  at  fig.  2,  Plate  V. 

128.  The  extreme  length  of  the  principal  range  over  walls  is  158  feet,  that 
of  the  right  and  left  wings  95  feet,  that  of  the  middle  range  64  feet,  and  all 
apartments  18  feet  in  width  within  walls. 

129.  The  fjEurmhouse  and  servants'  cottages  should  be  near  the  steading. 

130.  The  arrow  points  to  the  north. 

131.  SuburbkU  Dairy  Farming, — In  suburbial  dairy  farming  the  chief  object  is 
the  production  of  new  milk  for  immediate  consumption  in  towns.  For  this  purpose 
a  large  accommodation  should  be.  provided  for  cows,  and  for  the  preparation  of 
their  food.  At  the  same  time,  there  should  be  liberty  to  convert  some  of  the  milk 
into  butter,  and  even  into  cheese.  There  must  always  be  arable  culture  in  connec- 
tion with  dairy  husbandry,  and  in  case  the  entire  arable  products  should  not  be  con- 
sumed on  the  farm,  the  surplus  is  sent  to  market.  It  will  thus  be  easily  understood 
that  suburbial  dairy  fieuining  should  be  conducted  on  a  somewhat  large  scale,  and 
that  the  size  of  the  steading  should  bear  an  adequate  proportion  to  the  extent 
of  the  fismmng.  The  cows  in  a  suburbial  dairy  being  purchased,  either  calved 
or  about  to  calve,  in  the  weekly  markets,  no  accommodation  is  required  for  the 
rearing  of  young  stock ;  nor  are  hammels  for  bulls  needed  in  such  fanning,  as 
the  cows  are  allowed  to  yield  milk  as  long  as  they  can,  and  are  then  disposed  of 
to  the  butcher  in  fair  condition. 

132.  The  plan  in  Plate  YI.  affords  the  accommodation  required  in  a  steading 
for  suburbial  dairy  farming,  where  the  centre  is  occupied  by  the  straw,  and  one 
wing  is  devoted  to  arable  and  the  other  to  dairy  operations. 

133.  In  the  central  range  is  the  com  bam  a,  18  feet  by  31,  with  a  window  in 
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4  feet  by  3^,  opening  into  the  straw-bam  to  return  any  straw  that  requires  re- 
thrashing  ;  i  is  the  straw-bam ;  k  one  granary,  18  feet  by  61,  with  four  windows 
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on  each  side,  and  entering  by  a  stair  direct  &om  the  corn-bam ;  and  /  another 
granary,  18  feet  by  59,  with  four  windows  on  each  side,  and  entered  by  a  stair 
from  the  com-bam  through  the  ongine-room  ;  and  m  cheese-room,  18  feet  by  18, 
with  a  window  on  each  side  and  one  in  the  gable,  and  entered  by  a  stair  from 
the  food-store  o  below ;  n  is  the  pigeon-house,  6  feet  cube,  in  the  straw-barn, 
where  the  pigeons  will  receive  warmth  from  the  adjoining  boiliug-house. 

138.  It  is  not  a  desirable  arrangement  to  pass  through  the  engine-room  in 
going  from  the  com-bam  to  the  granary  /,  and  it  may  be  avoided  by  making 
the  stair  to  start  from  the  floor  of  the  com-bam  and  to  pass  over  the  engine- 
room  ;  but  in  doing  so  the  couimunication  between  the  engine-room  and  the 
boiler-house  will  have  to  be  given  up,  unless  a  man-hole  is  left  open  between 
them. 

139.  The  gig-house  y  could  be  removed  to  between  the  loose-box  b'  and  out- 
house c',  so  that  the  hay-house  may  be  between  the  two  stables,  with  an  internal 
door  to  each. 

140.  If  desired,  power  ccm  be  obtained  from  the  steam-engine  to  drive  a  hay- 
outter  in  the  hay-house  /,  the  chum  in  the  chum-house  m,  and  a  straw-cutter 
in  the  straw-bam  d,  and  even  an  oilcake-bruiser  in  the  food-store  o. 

141.  The  scale  of  this  plan  is  in  the  proportion  of  nearly  f  of  an  inch  to  the 
foot.     The  scale  of  fig.  12  will  be  found  in  Plate  VL 

142.  The  extreme  length  of  the  principal  range  over  walls  is  168  feet,  that 
of  the  right  wing  133  feet,  that  of  the  middle  range  101  feet,  and  that  of  the 
left  wing  127  feet.  The  width  of  all  the  ranges,  with  the  exception  of  the 
cow-byre  «  «,  is  18  feet  within  walls. 

143.  The  farmhouse,  as  well  as  the  cottages  for  the  hinds  and  daiiymaids, 
should  be  near  the  steading. 

144.  The  arrow  points  to  the  north. 

145.  Description  of  a  Steading  for  Common  Farming. — This  we  have  deno- 
minated Common  Farming  because  it  is  the  most  common  system  of  fanning 


FOR  COMMON  FARMING.  26 

practised  in  the  kingdom.  It  is  practised  on  every  variety  of  soil  between  the 
two  extremes  of  pastoral  and  carse  farming.  Being  removed  from  large  towns 
it  is  not  affected  by  their  immediate  and  peculiar  wants  ;  and  as  it  is  not  de- 
voted to  the  breeding  of  stock,  the  arrangement  of  its  steading  is  chiefly  designed 
to  preparing  them  for  the  butcher.  It  is  essentially  an  arable  system,  although 
it  may  embrace  a  large  extent  of  permanent  pasture,  as  well  as  the  raising  of 
forage  plants  for  the  fattening  of  stock  in  summer. 

146.  This  mode  of  farming  requires  a  large  accommodation  for  arable  pilr- 
poses  and  for  stock,  and  the  arrangement  of  the  apartments  for  these  two 
purposes  should  be  kept  distinct,  to  avoid  confusion  in  conducting  the  business 
of  the  steading.  This  system  may  be  prosecuted  either  on  a  larg^  or  small 
scale,  but  the  arrangement  of  the  apartments  are  similar  in  both. 

147.  In  fig.  1,  Plate  VII.,  we  have  given  a  plan  of  a  steading  for  Common 
farming  on  a  large  scale,  in  order  to  show  the  above  requirements  of  the 
system  in  their  fulness.  In  the  centre  of  the  principal  range,  as  it  should  be, 
is  the  straw,  to  the  right  of  which  are  the  apartments  for  arable  purposes,  and 
to  the  left  are  those  for  live  stock,  and  on  either  side  of  the  straw-bam  are  the 
apartments  for  fattening  the  cattle  in. 

148.  There  are  three  accommodations  for  fattening  cattle,  namely,  in  hammels, 
in  boxes,  and  in  byres.     All  these  three  we  have  illustrated  in  the  plan.    Fig.  1 
comprehends  the  feeding  of  cattle  in  hammels,  which  consist  of  small  sheds  with 
small  open  courts,  in  which  cattle,  few  in  number — two,  three,  or  four  together, 
according  to  their  size  and  ages — are  accommodated.  The  hammels  are  arranged 
in  four  divisions,  two  on  one  side  of  the  straw-bam  and  two  on  the  other.     Sup- 
posing each  hammel  to  contain  two  large  oxen,  120  oxen  could  thus  be  fattened 
at  the  same  time,  and  of  course  a  proportionate  larger  number  of  smaller  cattle. 
Fig.  2  represents  the  mode  of  feeding  in  boxes,  which  consist  of  x>ens  large 
enough  to  hold  one  large  ox  or  two  small  ones,  all  under  a  roof.     The  same 
number  of  cattle  could  be  accommodated  in  a  smaller  space  in  boxes  than 
in  hammels.      Sixty  cattle   can  be   contained  in  boxes  in  the  space  repre- 
sented, as  that  number  are  in  the  two  divisions  of  hammels  on  either  side  of 
the  straw-barn.     The  third  mode  of  feeding  is  in  byres  under  a  roof,  as  seen  in 
fig.  3,  in  which  the  cattle  are  arranged  in  double  stalls,  and  tied  by  the  neck  to 
a  stake  ;   and  in  the  space  represented,  the  same  number,  sixty,  can  be  accom- 
modated as  in  the  boxes,  fig.  2 — so  that  byres  take  up  the  least  room  of  the 
ihiee  modes  of  feeding. 

149.  In  fig.  1,  Plate  VII.,  a  is  the  corn-bam,  18  feet  by  27  at  one  part,  and 
18  feet  by  20  at  another  part,  with  a  door  and  window  in  front  and  one  window  at 
the  back ;  b  is  the  space  occupied  by  the  thrashing-machine ;  and  c  that  by  the 
chaff-house,  9  feet  by  5,  with  a  window  in  front  and  an  internal  door  leading  into 
the  straw-bam  d  d,  IS  feet  by  85,  with  two  doors  opposite  at  the  thrashing- 
machine,  and  two  opposite  at  the  other  end;  /is  the  steam-engine  room,  18  feet 
by  12,  with  a  window  in  front  and  a  door  at  the  back;  g  the  boiler-house,  20  feet 
by  8,  with  a  door  in  front  and  window  at  the  end,  and  an  internal  door  to  the 
coal-store  hj  20  feet  by  5,  with  a  window  at  the  end.  The  chimney-stalk,  50 
feet  high,  is  seen  rising  from  its  basement. 

150.  In  the  right  wing  is  t,  a  passage,  4  feet  wide,  leading  into  the  stack- 
yard ;  I;  1;  is  a  turaip-cutting-machine  house,  18  feet  by  50,  with  two  doors 
and  two  windows  in  firont,  and  a  door  at  the  back  leading  to  the  turnip-store  f  i', 
58  feet  by  4  ;  /  is  a  food-store,  18  feet  by  24,  with  a  door  and  window  in  front ; 
m  m  is  the  work-horse  stable,  18  feet  by  72,  having  twelve  stalls  and  a  loose- 
box  fi,  18  feet  by  8,  with  a  door  and  two  windows  in  front ;  o  hay-house,  18  feet 
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by  23,  with  a  door  and  window  in  front,  and  an  internal  door  to  the  work-horse 
stable  and  to  the  riding-horse  stable  />,  18  feet  by  18,  with  a  door  and  window 
in  front,  and  provided  with  three  stalls  ;  q  is  the  gig^house,  18  feet  by  12,  with 
a  wide  door;  r  the  horse  boiler-house,  18  feet  by  18,  with  a  door  and  window 
at  the  back  towards  the  work-horse  stable ;  8  the  implement-house,  18  feet  by 
12,  with  a  door  and  window  in  front ;  and  t  ti^  the  cart-shed,  18  feet  by  57,  with 
six  port-holes  in  front. 

151.  In  the  left  wing  are  these  apartments :  u  u  a  second  tumip-cutting- 
machine  house,  18  feet  by  50,  with  two  doors  and  two  windows  in  front,  and  a 
door  at  the  back  leading  to  the  turnip-store  N  h\  50  feet  by  4 ;  v  another  food- 
Btore,  18  feet  by  24,  with  a  door  and  window  in  fix)nt ;  w  w  the  cow-byre  or 
shippen,  18  by  40  feet,  for  eight  stalls,  with  a  door  and  window  in  front ; 
and  X  the  calf-house,  18  feet  by  28,  with  a  door  in  front  and  two  windows 
at  the  back.  Where  only  as  many  cows  are  kept  as  serve  the  farmer's  family 
with  milk  and  butter,  and  where  no  calves  are  brought  up,  the  byres  may  be 
of  a  size  to  suit  the  number  of  cows,  and -the  calf- house  dispensed  with 
cdtogether,  and  used  for  some  other  purpose ;  y  the  servants*  cow-byre,  18 
feet  by  35,  with  a  door  and  two  windows  in  frx)nt,  and  furnished  with  eight 
stalls.  Where  the  farmer  does  not  breed  any  cattle,  the  servants  dispose  of 
their  calves  to  other  purchasers ;  z  the  hen-house,  18  feet  by  18,  with  a  door 
and  window  in  front,  and  a  bole  at  the  back  ;  a*  a  hatching^house  for  poultry, 
18  feet  by  9 ;  b'  an  outhouse,  18  feet  by  18,  with  a  door  and  window  in  fit)nt ; 
i/  &  pig-sties,  six  in  number,  the  sties  8  feet  by  4  each,  and  their  courts  10  feet 
by  4  each.  The  pig-sties  may  be  extended  as  desired,  or  their  space  occu- 
pied for  some  other  purpose,  and  they  erected  by  themselves  elsewhere; 
it  the  guano  and  bone-dust  store,  18  feet  by  20,  with  a  door  and  window  in 
front;  and  ef  another  boiling-house,  18  feet  by  18,  with  a  door  and  window  in 
front 

152.  The  hammels  for  containing  the  fattening  cattle  are  at/'/',/'/',  12  feet 
by  10  in  the  sheds,  and  14  feet  by  10  in  the  courts  ^  ^i^  ^»  There  are  two  rows 
of  hammels  in  each  division,  on  both  sides  of  the  straw-bam,  each  row  contain- 
ing fifteen  hammels.  We  have  placed  the  hammels  in  the  plan  in  preference  to 
boxes  and  byres,  because  we  believe  they  are  the  best  kind  of  accommodation 
for  cattle  to  be  fattened  in  the  most  healthy  and  sound  condition,  though  the 
most  expensive  in  construction. 

153.  A  tramway,  3  feet  wide,  starts  from  opposite  each  of  the  doors  rrl  m\  of 
the  food-stores  v  and  /,  and  runs  parallel  to  them  and  the  cuttLng-macbine  rooms 
u  u  and  k  k ;  then  turns  at  right  angles  and  runs  parallel  to  the  straw-bam  d  d; 
turns  again  at  right  angles,  and  runs  parallel  to  the  walls  of  the  courts  ^  ^, 
of  the  hammels,  in  the  lines  If  V  and  Id  kf\  then  passes  up  the  side  of  the  ham- 
mels, and  along  their  back,  to  the  door  m'  of  the  food-stores.  The  small  arrows 
indicate  the  routes  of  the  tramways  to  and  from  the  food-stores^  The  food  pre- 
pared in  the  cutting-rooms  u  u  and  k  kiA  placed  in  trucks  upon  the  tramway, 
and  delivered  to  each  hammel  over  the  front  waUs  ^  ^  oi  the  courts,  into  the 
feeding-troughs  inside. 

154.  Fig.  2,  Plate  VII.,  is  an  illustrative  plan  of  cattle-boxes,  which  may 
be  adopted  where  this  method  of  feeding  is  preferred  to  hammels  :  a  a  is  the 
centi*al  passage,  10  feet  wide,  for  receiving  the  cattle  and  removing  the  dung 
from  the  central  boxes  ;  hh^hh  passages,  5  feet  wide,  along  which  the  food  is 
delivered  to  each  box  on  each  side ;  c  c  are  the  boxes,  8  feet  square,  to  hold  one 
ox ;  d  are  the  doors  by  which  the  dung  is  removed  when  desired.  These  boxes 
contain  sixty  cattle,  the  same  as  in  a  double  row  of  hammels.      The  bottoms  of 
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the  boxes  are  nsnally  dug  18  inches  or  2  feet  below  the  surface  of  the  ground. 
Cattle-boxes  are  best  lighted  from  the  roof. 

155.  In  fig.  3,  Plate  VII.,  is  an  illustratiye  plan  of  cattle-^jres,  when  they 
are  preferred  for  fattening  cattle  either  to  boxes  or  hammels :  a  a  is  the  middle 
passage,  5  feet  wide,  with  a  dnng-gmpe  on  each  side  ;  b  b  and  c  c  the  feeding 
passages,  5  feet  wide,  and  d  dj  d  d  the  stalls  affording  accommodation  to  sixty 
cattle.  These  byres  may  be  lighted  either  by  windows  in  the  outside  walls,  or 
by  sky-lights  in  the  roof 

156.  Where  the  arrangement  of  byre-feeding  is  adopted,  a  place  for  the  dung 
will  be  required,  and  this  is  provided  for  in  the  covered  dung^stanoe  e  e,  fig.  4^ 
Plate  VlL,  the  dimensions  of  which  are  18  feet  by  50,  and  a  door,  9  feet  wide, 
at  each  end,  for  a  cart  to  be  backed  through  to  remove  the  dung. 

157.  It  may  be  both  curious  and  interesting  to  state  the  space  occupied  by 
each  ox  respectively  in  hammels,  boxes,  and  byres.  The  hammels  give  191^ 
square  feet  to  each  ox,  the  boxes  115f  square  feet,  and  the  byres  106^  square 
feet — so  that  hanmiels  occupy  If  and  boxes  10  per  cent  more  of  space  than 
byres. 

158.  Power  can  be  derived  frx>m  the  engine  to  drive  turnip-cutters  in  the 
cutdng-machine  rooms  u  and  kj  and  com  and  oilcake  bruisers  in  the  food-stores 
V  and  Ij  as  also  a  straw-cutter  in  the  straw-bam  d. 

159.  The  dotted  lines  show  the  stmcture  of  the  buildings  and  their  roofe,  and 
the  positions  of  the  doors  and  windows,  and  of  the  chimney-stalks,  and  specially 
of  the  eugine-stalk  rising  50  feet  frx>m  its  basement. 

160.  The  highest  part  of  this  steading  is  a  part  of  the  principal  range  on  each 
side  of  the  thrashing-machine  and  the  centre  range,  the  principal  range  being 
divided  into  upper  and  lower  storeys.     In  fig.  13  is  die  plan  of  tiie  upper  storey 

Fig.  18. 
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in  both  ranges,  in  which  a  is  the  upper  bam,  18  feet  by  30  in  the  widest  part,  and 
18  feet  by  20  in  the  narrowest,  directly  over  the  com-bam  and  the  eng^e-room ; 
b  the  site  of  the  thrashing-machine,  with  its  dram,  and  shakers,  and  gearing ;  c 
the  door,  6  feet  wide,  by  which  the  sheaves  of  com  are  brought  from  the  stack- 
jard ;  d  a  sky-light  in  the  roof  for  light  to  the  bam ;  e  a  hatch  in  the  floor,  3  feet 
by  3,  through  which  the  roughs  may  be  handed  up  from  the  com-bam  below  to 
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be  again  passed  throngli  the  mill  when  there  are  no  elevators ;  /  bole  to  admit 
air  to  the  sheaves  when  stowed  in  the  bam ;  g  an  opening,  4  feet  wide  by  3^  feet 
high,  for  permitting  straw  to  be  forked  np  from  the  straw-bam,  when  it  is  desired 
to  be  again  passed  through  the  mill ;  h  the  straw-bam ;  t  a  granary,  18  feet 
by  76,  with  four  windows  on  each  side,  and  entered  by  a  stair  from  the  com- 
bam ;  k  a  granary,  18  feet  by  72,  with  three  windows  to  the  north  and  four 
to  the  south,  and  entered  by  a  stair  from  the  corn-bam  across  the  engine- 
room  ;  and  I  the  pigeon-house,  partitioned  frt)m  the  granary  1;,  18  feet  by  6, 
with  a  trap-stair  from  the  food-store  r  below,  and  entered  by  the  pigeons 
through  the  gable. 

161.  The  scale  of  this  plan  is  in  the  proportion  of  rather  more  than  \\  eighth 
of  an  inch  to  the  foot     The  scale  of  fig.  13  will  be  found  in  Plate  VII. 

162.  The  extreme  length  of  this  plan  of  steading  over  walls  of  the  principal 
range  is  463  feet,  that  of  the  right  wing  128  feet,  that  of  the  centre  range  106 
feet,  and  that  of  left  wing  129  feet  The  width  of  all  these  ranges  is  18  feet 
within  walls.  The  length  of  each  row  of  hammels  over  walls  is  174  feet,  and 
width  33  feet  The  length  of  the  cattle-boxes,  fig.  2,  over  walls  is  125  feet, 
and  width  57  feet  The  length  of  the  cattle-byre,  fig.  3,  over  walls  is  153  feet, 
and  width  42  feet.     The  length  of  the  dung-house,  fig.  4,  is  55  feet,  and  width 

29  feet 

163.  The  hinds'  houses  should  be  near  the  steading,  although  the  Setrmhonse 
may  be  at  a  little  distance. 

164.  The  arrow  points  to  the  north. 

165.  Description  op  a  Steading  for  Mixed  Husbandry. — This  mode  of  farm- 
ing is  named  Mixed,  because  it  establishes  an  intimate  relation  between  arable 
culture  and  the  breeding,  rearing,  and  fattening  all  kinds  of  live  stock.  Re- 
garding the  treatment  of  stock  as  its  principal  object^,  it  conducts  the  cultivation 
of  the  arable  land  entirely  in  subjection  to  it  It  is  the  most  satisfactory  system 
of  husbandry  practised  in  the  kingdom,  inasmuch  as  the  treatment  of  live  stock 
fr*om  their  birth  to  maturity  not  only  insures  the  whole  profit  derivable  from  them, 
if  any,  to  the  breeder  himself,  who  is  best  entitled  to  it,  but  it  also  insures  a 
regular  course  of  lenient  cultivation  to  the  land,  because,  where  much  green  crop 
and  pasture  grass  are  obliged  to  be  cultivated  for  the  sake  of  stock,  the  land  can 
never  undergo  a  deteriorating  course  of  cropping. 

166.  The  Mixed  husbandry  cannot  be  conducted  on  a  small  scale.  It  is 
obvious,  that  where  a  large  amount  of  food  for  stock  throughout  the  year  has  to 
be  raised,  and  the  stock  have  to  be  maintained  during  the  whole  period  of  their 
lives,  that  both  a  large  extent  of  ground  must  be  cultivated,  and  a  corresponding 
extent  of  accommodation  afforded  to  the  stock  in  the  steading. 

167.  In  fig.  1,  Plate  VIII.,  we  have  given  such  a  plan  of  a  steading  for  Mixed 
husbandry  as  is  suitable  to  the  exigencies  of  the  case.  In  the  centre,  as  it 
should  be,  is  placed  the  straw.  The  right  of  the  centre  of  the  building  is 
appropriated  to  arable  operations,  while  the  left  is  devoted  to  the  breeding 
and  rearing  of  stock.  The  young  stock  are  placed  at  the  left  of  the  straw- 
bam,  and  the  fattening  at  the  right.  The  fattening  stock  are  accommodated  in 
hammels,  while  these  may  be  substituted,  if  desired,  by  cattle-boxes,  such  as 
are  shown  in  fig.  2,  or  by  cattle-byres,  as  seen  in  fig.  3. 

168.  Such  being  the  general  features  of  the  steading,  we  shall  proceed  to 
describe  its  constituent  parts :  a  is  the  corn-bam,  18  feet  by  15  in  its  nar- 
rowest, and  18  feet  by  26  in  its  widest  part,  with  a  window  and  door  in 
front,  and  a  window  at  the  back ;  h  is  the  space  occupied  by  the  thrashing- 
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machine,  and  e  that  by  the  chaff-houBe,  9  feet  by  5,  with  its  window  in  front,  and 
internal  door  leading  to  the  straw-bam  dd,  18  feet  by  77,  with  two  doors  oppo- 
site at  the  thrashing-maohine  end,  and  two  at  the  other  end ;  g  is  the  steam- 
engine  room,  18  feet  by  12,  with  a  window  in  front  and  door  at  the  back ;  h  the 
boiler-house,  25  feet  by  9,  with  a  door  in  frt)nt  and  window  at  the  end,  and  an 
internal  door  to  the  coal-store  t,  25  feet  by  5,  with  a  window  at  the  end. 

169.  To  the  right  of  the  com- bam  is  ib,  a  passage,  5  feet  wide,  leading  into 
the  stackyard ;  I  the  gig-honse,  18  feet  by  12,  with  a  wide  door ;  m  the  riding- 
horse  stable,  18  ^t  by  18,  with  a  door  and  window  in  front,  and  provided  with 
three  stalls;  n  hay-house,  18  feet  by  18,  with  a  door  and  window  in  front,  and 
an  internal  door  to  the  riding-horse  stable,  and  another  to  the  work-horse  stable 
o  o,  18  feet  by  72,  with  a  door  and  two  windows  in  front,  and  provided  with 
twelve  stalls,  and  a  loose  box  p,  8  feet  wide ;  q  the  boiling-house,  18  feet  by 
18,  with  a  door  and  window  in  front,  and  provided  with  a  boiler  and  furnace  at 
the  gable. 

170.  To  the  left  of  the  corn-bam  are  these  apartments :  r  r  cattle-sheds, 
18  feet  by  25  each,  with  courtyards  8  «,  one  to  the  right,  38  feet  by  30,  having 
a  door  to  the  straw-bam,  and  the  other  to  the  left,  36  feet  by  30,  both  with  port- 
holes to  the  sheds  and  gates  to  the  courtyards ;  t  a  tumip-store,  20  feet  by  12 ; 
tf,  hen-house,  18  feet  by  8,  with  a  door  and  window  in  front,  and  a  bole  at  the 
back ;  v  the  calf-house,  18  feet  by  40,  with  a  door  in  front  and  two  windows  at 
the  back,  and  furnished  with  cribs  for  25  calves ;  w  calf-shed,  18  feet  by  30, 
with  a  port-hole  leading  into  the  courtyard  x,  30  feet  by  20,  with  a  gate ;  y  y  the 
cow-byre  or  shippen,  18  feet  by  80,  with  a  door  and  four  windows  in  front, 
and  an  internal  door  leading  into  the  calf-house,  and  another  to  the  boiling- 
house,  and  provided  with  sixteen  stalls ;  z  boiling-house,  18  feet  by  18,  with  a 
door  and  window  in  front,  and  an  internal  door  to  the  foot-passage  of  the  cow- 
byre,  and  another  to  the  feeding  passage  at  the  head  of  the  cows,  and  provided 
with  boiler  and  fiimace ;  and  d  tumip-store,  18  feet  by  18,  with  a  door  and 
window  in  front 

171.  At  the  end  of  the  straw-bam  is  the  implement-house  c,  18  feet  by  18,  with 
a  door  and  window  in  frx>nt.  To  the  left  of  tiie  implement-house  are  4  hammels 
V  V  V  b\  12  feet  by  10  each,  with  courts  cf  &  c'  c\  13  feet  by  10  each,  for  bulls  and 
young  horses ;  d  a  passage,  5  feet  wide,  for  convenience ;  e  e'  servants'  cow- 
bjre  or  shippen,  18  feet  by  40,  with  a  door  and  two  windows  in  front ;  /'  guano 
and  bone-dust  store,  18  feet  by  30,  with  a  wide  door  and  window  in  front ;  g' 
outhouse,  18  feet  by  18,  with  a  door  in  front  and  window  at  the  back ;  h'  court 
for  small  pigs,  18  feet  by  5 ;  r'  ^  four  sties  for  breeding  sows,  two  11  feet  by  5, 
and  two  11  feet  by  8  each ;  k^  three  sties  for  feeding  pigs,  the  sties  6  feet  by  5, 
the  oonrts  13  feet  by  10  each  :  all  these  sties  are  under  one  roof,  and  have  two 
doors  and  two  windows  in  front ;  V  the  hatching-house  for  poultry,  15  feet  by 
13;  m'  geese-house,  12  feet  by  5;  n'  chicken-house,  9  feet  by  9 ;  o'  turkey- 
house,  9  feet  by  9 ;  and  p'  a  duck-house,  9  feet  by  6  :  these  poultry-houses 
are  under  one  roof. 

172.  To  the  right  of  the  straw-bam  are  the  hammels  for  the  fattening  cattle, 
in  two  rows,  and  eight  hammels  in  each  row.  With  two  oxen  in  each  hammel, 
32  can  be  &ttened.  The  sheds  r'  r'  are  12  feet  by  10,  and  the  courts  «'  «'  14 
feet  by  10. 

173.  To  the  right  of  the  hammels  are  the  cart-shed  t'  f',  with  six  port-holes, 
16  feet  by  48 ;  ti'  u'  tumip-stores,  18  feet  by  16  each;  and  t/  v'  food-stores,  18 
feet  by  16  each,  with  a  window  and  door  to  each  turnip  and  food  store ;  w  a 
dang-conrt|  40  feet  by  16,  and  xf  a  liquid-manure  tank,  16  feet  by  6,  sunk  6 
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feet.    A  covered  dnng-stanoe  ^,  18  feet  bj  23,  is  placed  near  the  cow-byre  y^ 
with  two  doors  for  putting  in  and  taking  out  the  dung. 

174.  In  fig.  2,  Plate  VIII.,  is  an  illustratiye  plan,  in  which  box-feeding  is 
substituted  for  hammel-feeding.  If  boxes  are  substituted  for  hammels,  the 
boxes  would  occupy  the  following  position :  The  dotted  line  c  d  represents  the 
right  wall  of  the  straw-bam  d  d.  The  boxes  embraced  between  efhg  would 
occupy  the  same  relative  position  to  that  dotted  line  c  c7  as  the  hammels  r^  t^  do 
at  present  to  the  straw-bi^  d  d.  Then  the  cart-shed  (f  i^  &c.,  would  be  placed 
in  relation  to  the  boxes  as  the  dotted  rectangle  a  h  does  to  fig.  2.  The  length 
of  space  between  c  e  f  a  h  would  be  16  feet  less  than  that  between  the  ham- 
mels and  cart-shed  If.  The  boxes  JcJc,Jckj  fig.  2,  are  32  in  number,  each  8  feet 
by  8,  to  contain  one  ox ;  i  t,  t  i  are  the  feeding  passages,  5  feet  wide  each,  and 
ll^ll^xe  the  doors  for  the  removal  of  the  dimg. 

175.  In  fig.  3,  Plate  VIII.,  is  given  an  illustrative  plan  of  feeding  in  byres ; 
and  were  they  substituted  for  hammels,  they  would  occupy  the  same  position  in 
relation  to  the  cart-shed  ^,  &c.,  as  they  do  to  fig.  4.  In  the  byre,/^  h  t, 
fig.  3,  the  feeding  passage  to  the  cattle  in  the  stalls  m  m  vr  k  k^  that  to  the 
cattle  in  the  stalls  n  is  2  /.  The  dimg  passages  and  grupes,  5  feet  wide,  are 
along  p  and  L  The  stalls  m  and  n  will  contain  60  oxen.  In  fig.  4  a  a  are 
turnip-stores,  18  feet  by  18 ;  6  5  food-stores,  18  feet  by  18 ;  c  c  cart-shed,  18 
feet  by  56 ;  dd  dung-stance,  18  feet  by  50 ;  and  e  liquid-manure  tank,  18  feet 
by  6. 

176.  The  dotted  lines  indicate  the  form  of  the  roofs  and  structure  of  the 
buildings,  with  the  positions  of  the  windows  and  doors  and  chimneys,  the  stalk 
of  the  engine,  50  feet  in  height,  resting  upon  its  basement  at  the  boiler-house  A. 

177.  The  highest  part  of  this  steading  extends  along  the  principal  range  fix)m 
the  thrashing-machine  to  the  hay-house  n  on  the  right,  and  to  5,  the  cattle-shed, 

on  the  left,  and  along 
the  whole  of  the  cen- 
tral range,  the  princi- 
pal range  being  divid- 
ed into  an  upper  and 
lower  storey,  as  is  also 
part  of  the  central. 
Fig.  14  represents  a 
plan  of  the  upper 
storey  in  both  ranges, 
where  a  is  the  upper 
bam,  18  feet  by  38  in 
the  widest,  and  18  feet 
by  14  in  the  narrowest 
part,  directly  over  the 
com-bam  and  engine- 
room  ;  h  the  site  of  the 
thrashing-machine;  c 
door,  6  feet  wide,  for 
the  admission  of  the 
sheaves  of  corn  from 
the  stackyard  ;  d  sky- 
light;  e  hatch  in  the 
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floor,  3  feet  by  3,  for 
receiving  roughs  from  the  com-bam  below,  where  there  are  no  elevators ;  /bole 
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for  the  admission  of  air  to  the  sheaves  when  stowed  np ;  g  opening,  4  feet  wide 
by  3 J  feet  high,  for  allowing  straw  to  be  forked  up  from  the  straw-bam,  when 
desired  to  pass  it  again  through  the  mill ;  A  the  straw-bam ;  i  wool-room,  18 
feet  by  18,  with  a  window  in  each  side,  and  an  entrance-door  by  the  gable, 
reached,  by  an  outside  stone  stair :  k  granary,  18  feet  by  55,  with  three  win- 
dows to  the  north  and  four  to  the  south,  and  a  stair  direct  from  the  corn-bam ; 
I  a  g^ranary,  18  feet  by  47,  with  two  windows  to  the  north  and  three  to  the 
south,  and  a  stair  from  the  corn-bam  across  the  eng^e-room;  and  m  the 
pigeon-house,  18  feet  by  six,  partitioned  frx>m  the  granary  Z,  with  a  trap-stair 
frt>m  the  cattle-shed  r  below,  and  an  entrance  for  the  pigeons  through  the 
gable  at  c'. 

178.  The  scale  of  this  plan  is  in  the  proportion  of  rather  more  than  }  of  an 
inch  to  the  foot.     The  scale  of  fig.  14  will  be  found  in  Plate  VIII. 

179.  The  extreme  length  over  walls  of  the  principal  range  of  this  steading  is 
431  feet,  that  of  the  central  range  104  feet,  and  that  of  the  lower  left  range  218 
feet.  The  width  within  walls  of  the  principal  range,  the  middle  range,  and 
the  lower  left  range,  is  18  feet.  The  length  of  the  cart-shed  ^,  &c.,  is  91  feet, 
and  width  38  feet,  over  walls.  The  length  over  walls  of  each  row  of  hammels 
is  91  feet,  and  width  32  feet.  The  length  of  the  cattle-boxes  over  walls,  in  fig.  2, 
is  69  feet,  and  width  52  feet.  The  length  of  the  cattle-byre  over  walls,  in  fig.  3, 
is  58  feet,  and  width  56  feet.  The  length  of  fig.  4  over  walls  is  100  feet,  and 
width  42  feet.  The  length  of  the  dimg-stance  (^  over  walls  is  25  feet,  the 
width  20  feet. 

180.  The  servants'  houses  should  be  near  the  steading :  the  farmhouse  may 
be  at  a  little  distance. 

181.  The  arrow  points  to  the  north 

182.  In  Plate  IX.  is  given  an  isometrical  elevation  of  the  steading  just 
described,  and  although  only  in  outline,  it  is  a  good  representation  of  what  the 
steading  should  appear  to  the  eye.  A  shaded  one  would  have  given  a  more 
picturesque  effect,  but  not  more  accurate.  It  will  be  observed  that  all  the 
apartments  occupied  by  the  -animals  have  their  fronts  presented  to  the  sun's 
light,  which  is  an  essentially  good  feature  in  winter  in  any  steading.  The  ham- 
mels, in  this  respect,  bear  a  favourable  comparison  to  either  boxes  or  byres,  in 
as  far  as  the  cheerfulness  and  health,  and,  in  consequence,  the  well-being,  of 
the  animals  inhabiting  them  are  concerned.  Not  only  the  hammels,  but  the 
courts  and  sheds  of  the  young  cattle,  the  byres,  the  stables,  and  the  accommo- 
dation for  the  minor  animals,  are  as  favourably  situated  as  to  sunlight ;  while 
those  for  the  straw,  the  carts,  and  the  manure,  are  placed  in  the  shade,  as  they 
should  be. 

183.  The  isometrical  elevation  is  a  common  and  graphic  mode  of  representing 
steadings;  but  the  combination  of  the  isometrical  and  the  ground-plan,  as  given 
in  Plate  VIII.,  is  a  still  more  satisfactory  method  of  representing  such  a  build- 
ing in  a  drawing.  The  names  of  the  various  apartments  are  marked  as  distinctly 
as  in  the  ground-plan,  while  the  horizontal  section  of  the  walls  at  three  feet  above 
the  ground,  gives  such  a  reality  to  the  form 'of  each  apartment,  with  its  doors 
and  windows,  as  at  once  to  indicate  its  size  and  use ;  and  the  dotted  lines  above 
the  sectioned  walls  afford  a  correct  and  distinct  enough  idea  of  the  building  as 
it  should  appear  in  a  complete  isometrical  perspective.  We  would  therefore  re- 
commend this  combined  method  of  representation  for  all  plans  of  steadings,  even 
for  the  working  places  for  masons,  as  the  most  useful  and  satisfactory.  And 
farther,  this  style  of  perspective  affords  equal  facilities  for  taking  measurements 


32  PLANS  OF  STEADINGS 

from  the  ordinary  scale,  with  ground-plans  drawn  in  the  usual  way.  This  is  the 
first  instance  that  we  are  aware  of  in  which  this  combined  method  of  perspec- 
tive and  plan  has  been  presented  to  the  notice  of  the  public* 

0 

184  Description  of  the  Plans  of  the  Boofs  of  the  Steadimqs  described  in 
Plates  I.  to  VIII. — As  the  roofs  of  buildings  are  an  expensive  item  in  their 
construction,  it  is  desirable  they  should  be  made  in  the  simplest  form.  This 
remark  applies  forcibly  to  the  roofs  of  steadings,  inasmucli  as  ornamental  work 
is  excusable  in  many  cases  in  houses  and  cottages  as  a  matter  of  taste  ^ 
whereas  in  steadings,  which  are  exclusively  devoted  to  rough  and  common  pur- 
poses, ornamental  roofs  seem  unsuited  to  their  use.  It  should  therefore  be  the 
aim  to  g^ve  the  roofs  of  steadings  the  simplest  form  consistent  with  strength  and 
durability.  Now,  there  cannot  be  a  simpler  form  of  roof  than  a  long  stretch, 
nor  a  more  durable  one  than  when  the  stretch  terminates  at  both  ends  at  a 
gable.  There  should  therefore  be  nothing  but  stretches,  and  as  few  breaks  in 
the  roofs  of  steadings  as  possible. 

185.  Another  point,  as  a  principle,  is,  that  at  the  turns  of  a  roof,  it  is 
stronger  for  one  stretch  to  terminate  in  a  gable,  and  in  the  other  to  join  the  roof, 
than  to  make  the  turn  in  the  form  of  a  pavilion ;  because  a  pavilion  is  always 
made  at  a  sacrifice  of  timber,  and  timber  is  more  expensive  than  ordinary 
rubble  masonry.  A  pavilion-roof  is  only  excusable  in  a  steading  when  the  apart^ 
ment  is  of  extraordinary  width ;  because  were  gables  raised  in  a  proportionate 
height  to  inordinate  breadth  they  would  seem  incongruous  and  out  of  propor- 
tion to  the  rest  of  the  building.  Some  apartments  are  better  for  being  of  great 
width,  as  an  ox  or  cow  byre  in  a  large  establishment,  where  many  animals  can 
be  concentrated  in  a  comparatively  small  space,  and  viewed  and  tended  with 
ease  and  little  expense.  Now  that  trussed-roofs  of  iron  are  successfully  used  at 
railway-stations,  pavilion-roofs  may  be  dispensed  with  altogether,  and  a  series  of 
roofs  running  parallel  with  one  another,  in  the  form  of  "  ridge  and  valley,"  substi- 
tuted ;  but  it  must  be  remembered  that  such  a  form  has  the  disadvantage  of 
having  as  many  rows  of  iron  pillars  in  the  interior  of  the  apartment  as  there 
are  rows  of  roofs. 

186.  An  important  consideration  in  the  economical  construction  of  the  roofs 
of  steadings  is  the  making  all  the  apartments  of  one  width,  because  the  same 
scantlings  or  couples  will  answer  for  all  the  apartments,  whether  in  a  two  or 
one  storeyed  building  ;  and  when  a  small  steading  is  pulled  ^o\\n  for  a  larger, 
the  old  couples  will  answer  for  the  new  walls,  or  when  an  addition  is  built, 
the  new  piece  joins  in  neatly  with  the  old.  When  animals  have  to  be 
attended  to,  ample  room  in  the  apartments  is  a  great  convenience.  Experi- 
ence has  proved  that  a  less  width  than  18  feet  is  too  little  for  a  stable,  a  cow- 
byre,  a  corn-bam,  an  upper  bam,  straw-bam,  or  a  granary ;  and,  as  a  conse- 
quence, that  width  should  be  adopted  in  all  the  working  apartments  of  every 
steading,  and  we  have  adopted  that  width  accordingly  in  all  the  steadings 
described  above. 

187.  Turns  in  the  roofs  of  steadings  are  necessary ;  for  were  the  apartments 
of  the  vnngs  placed  in  a  line  with  the  principal  range,  those  in  the  two  ex- 
tremities of  a  large  steading  would  be  at  too  great  a  distance  from  each  other 
for  one  cattleman  to  undertake  all  his  duties.  Instead  of  one  very  long  stretch, 
which  would  certainly  give  the  simplest  form  of  roof,  a  turn  at  one  or  both  ends 

*  Those  unacquainted  with  the  method  of  throwing  ordinary  plana  into  isometrical  perspectiTe, 
will  find  the  subject  fully  treated  of  in  a  bmall  work,  price  only  two  Bhillings,  intituled  Jtomt- 
trioal  Drawing,  by  Robert  Scott  Bum,  forming  a  part  of  **  Chambers's  Educational  Course." 
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is  necessary  to  concentrate  the  work  within  a  space  consistent  with  economy 
of  labour.  Hence,  a  principal  range  with  wings  is  a  desirable  form  of  steading ; 
bat,  as  we  have  said  above,  the  turns  of  the  wings  should  be  at  gables,  not 
as  pavilions,  for  the  sake  of  economy  in  construction.  Besides,  wings  afford 
shelter,  and,  along  with  the  principal  range  and  the  projection  of  the  central  one, 
screen  the  courts  from  the  north,  east,  and  west  winds. 

188.  We  have  endeavoured  to  follow  these  principles  in  the  construction  of 
the  roo&  of  the  steadings  treated  of  in  the  foregoing  pages,  and^  in  order  to  show 
their  application,  we  have  g^ven,  in  Plate  X.,  a  plan  of  the  roofs  of  each  of  the 
steadings  described  in  Plates  I.  to  VIII.,  and  we  shall  now  proceed  to  describe 
those  roofs  in  detail. 

189.  Plate  X.,  fig.  1,  represents  the  roof-plan  of  a  cattle-shed  in  a  "  Detached 
Pastoral  Farm  for  rearing  Cattle."  The  roof  consists  of  a  simple  stretch  from 
a  to  6,  terminating  at  the  gables  a  and  b.  The  plan  of  the  shed,  of  which  this 
is  the  roof-plan,  is  given  at  fig.  1,  Plate  I. 

190.  Fig.  2  is  the  roof-plan  of  a  steading  for  a  "  Detached  Pastoral  Farm  for 
rearing  Cattle,"  containing  its  various  apartments.  The  roof  also  consists  of  a 
single  stretch  from  a  to  b,  terminating  at  the  gables  a  and  b.  The  plan  of  ihe 
steading,  of  which  this  is  the  roof-plan,  is  shown  at  fig.  2,  Plate  I. 

191.  Fig.  3  represents  the  roof-plan  of  a  '^  Compact  Pastoral  Farm-Steading 
for  rearing  Cattle."  The  roof  consists  of  a  principal  range  a  5,  and  two  wings 
a  e  and  b  dj  the  principal  terminating  at  the  gables  a  and  5,  and  the  wings 
at  the  gables  c  and  d.  The  wings  join  in  level  with  the  roof  of  the  principal 
range,  gutters  being  made  in  the  line  of  junctions  at  e  and  e,  to  carry  off  rain- 
water. The  plan  of  the  steading,  of  which  this  is  the  roof-plan,  is  shown  at 
fig.  3,  Plate  I. 

192.  Fig.  4  is  a  roof- plan  for  a  "  Pastoral  Farm- Steading  for  rearing 
Cattle,  with  arable  culture."  Here  the  principal  range  a  b  is  intercepted  by 
ihe  central  one  c  dj  which  is  two-storeyed,  and  containing  the  thrashing-machine 
and  straw-bam.  The  parts  of  the  principal  range  a  c  and  c  5,  and  the  wings 
a  e  and  b/j  are  on  the  same  level,  and  are  one-storeyed,  and  their  junction  is  of 
the  same  form  as  at  a  and  b,  fig.  3.  The  roofs  of  the  principal  range  a  c  and 
e  b  terminate  in  gables  at  a  and  6,  but  are  let  in  at  the  other  end  in  the  walls  of 
the  central  range  c  d  hy  means  of  raglins  at  g  g.  The  wings  a  e  and  b  f  ter- 
minate in  gables  at  e  and  /,  and  the  central  range  c  d  terminates  in  gables  at  c 
andcf;  h  is  the  circular  roof  of  the  horse-course.  The  plan  of  the  steading,  of 
which  this  is  the  roof-plan,  is  shown  at  fig.  1,  Plate  II. 

193.  Fig.  5  is  the  roof-plan  for  a  "  Pastoral  Farm-Steading  for  Sheep,  with 
arable  culture."  This  plan  has  the  principal  range  a  5  in  two  storeys,  and  which 
elevates  its  ridge  above  the  level  of  the  wings  c  and  d.  The  principal  range 
tenninates  in  gables  at  a  and  5,  and  the  wings  terminate  in  gables  at  c  and  d^ 
and  are  at  the  other  end  let  into  the  wall  of  the  principal  range  by  means  of 
raglins  at  «  e ;  /  is  the  circular  roof  of  the  horse-course.  The  plan  of  the  stead- 
ing, of  which  this  is  the  roof -plan,  is  shown  at  fig.  2,  Plate  II. 

194.  Fig.  6  represents  the  roof-plan  for  a  "Carse  Farm- Steading."  The 
principal  range  a  5  is  two-storeyed,  and  terminates  in  gables  at  a  and  b.  The 
central  range  c  is  also  two-storeyed,  terminating  in  the  gable  at  c,  and  on 
a  level  with  the  ridge  of  the  principal  range,  having  the  rain-gutters  at  the 
comers  f  f.  The  wings  d  and  e  terminate  in  gables  at  d  and  c,  and  are  let  into 
the  wall  of  the  principal  range  by  means  of  raglins  at  g  g.  The  roof  at  A  is  a 
fean-to  covering  the  boiler-house  and  coal-store.  The  plan  of  the  steading,  of 
which  this  is  the  roof-plan,  is  given  in  Plate  III. 

c 
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195.  Fig.  7  is  the  roof-plan  for  a  "  Large  Dairy  Farm-Steading."  The 
principal  range  a  b  is  interrupted  at  c,  from  whence  to  c  6  it  is  two-storeyed^ 
and  the  central  range  e  d  ia  also  two-storeyed  and  on  a  level  with  c  b.  The 
principal  range  terminates  in  gables  at  a,  c,  and  b,  and  the  central  range  in  a 
gable  at  d,  and  in  the  roof  of  c  5  at  e  e.  The  wing  bf  terminates  at  /  in  a 
gable,  and  at  g  is  let  into  the  wall  of  c  6  by  means  of  a  raglin.  The  wing  a  h 
terminates  at  A  in  a  gable,  and  at  a  on  the  roof  of  a  c,  having  the  rain-gntters 
it;  k  k  ia  A  wide  pavilion -roof  covering  the  cow-byre ;  /  is  a  lean-to  roof  cover- 
ing the  boiler-house  and  coal-store ;  and  m  is  also  a  lean-to  roof  against  the 
gable  d.  The  plan  of  the  steading,  of  which  this  is  the  roof-plan,  is  given  in 
Plate  IV. 

196.  Fig.  8  is  the  roof-plan  for  a  "  Small  Dairy  Farm- Steading."  The  princi- 
pal range  a  b  ib  two-storeyed,  and  terminates  in  gables  at  a  and  b.  The 
wings  a  c  and  b  d  terminate  in  gables  at  c  and  d,  and  are  let  into  the  wall  of 
abhy  means  of  raglins  at  e  and  e.  The  central  and  detached  range /terminates 
in  gables  at/  and  g,  and  A  is  a  lean-to  roof  against  the  gable  g.  The  plan  of  the 
steading,  of  which  this  is  the  roof-plan,  is  given  at  fig.  1,  Plate  V. 

197.  Fig.  9  represents  the  roof-plan  for  a  "  Suburbial  Farm-Steading,  with 
arable  culture."  The  principal  range  a  6  is  two-storeyed,  and  terminates 
in  gables  at  a  and  b.  The  central  range  c  is  also  two-storeyed,  terminating  in 
a  gable  at  c,  and  in  the  roof  of  a  6,  with  the  rain-gutters  d  d.  The  wings  a  e 
and  6 /terminate  in  gables  at  e  and/,  and  are  let  in  the  wall  of  a  5  by  means  of 
raglins  at  g  and  g]  A  is  a  lean-to  roof  covering  the  boiler-house  and  coal -store. 
The  plan  of  the  steading,  of  which  this  is  the  roof-plan,  is  g^ven  at  fig.  2, 
Plate  V. 

198.  Fig.  10  represents  the  roof -plan  for  a  "Suburbial  Farm -Steading, 
with  Dairy."  The  principal  range  a  ft  is  two-storeyed,  and  terminates  in  gables 
at  a  and  b.  The  central  range  e  dis  also  two-storeyed  from  f  to  c,  terminating 
in  a  gable  at  c,  and  joining  the  roof  of  a  ft  with  the  rain-gutters  e  e.  The  re- 
mainder of  the  central  range  from  c  to  ef  is  one-storeyed,  terminating  in  the 
gable  at  d^  and  against  the  gable  o,  by  means  of  a  raglin.  The  wing  ft  g  ter- 
minates in  the  gable  at  g^  and  in  the  wall  of  a  ft  by  means  of  a  raglin  at/  The 
wing  h  terminates  in  a  gable  at  h,  and  in  the  wall  of  a  ft  by  means  of  a  raglin 
at  t;  A;  is  a  detached  cow-byre,  having  ridge-and-valley  roofs,  terminating  at 
each  end  in  gables ;  /  is  a  lean-to  roof,  covering  the  boiler-house  and  coal-store, 
and  m  is  a  lean-to  roof  against  the  gable  g.  The  plan  of  the  steading,  of  which 
this  is  the  roof-plan,  is  given  in  Plate  VI. 

199.  Fig.  11  represents  the  roof-plan  for  a  "Common  Farm-Steading."  The 
principal  range  a  ft  is  two-storeyed  from  c  to  rf,  and  so  is  the  central  range 

fe;cd  terminates  in  a  giible  at  c  and  rf,  and  /  e  terminates  in  a  gable  at  «, 
and  in  the  roof  of  c  d,  with  the  rain-gutters  //.  The  one-storeyed  part  of  a  ft 
terminates  in  a  gable  at  a  and  ft,  and  in  the  gables  c  and  d  by  means  of  raglins. 
The  right  wing  /*  g  terminates  in  a  gable  at  g,  and  joins  the  roof  of  d  ft,  with 
the  rain-gutters  at  h.  The  left  wing  k  i  terminates  in  a  gable  at  i,  and  joins 
the  roof  of  a  c,  with  the  rain-gutters  at  A;  I  mn  o  are  hamraels,  having  their 
respective  roofs  terminating  in  a  gable  at  each  end  ;  p  is  feeding-boxes,  having 
their  roof  terminating  at  each  end  in  a  gable ;  g'  is  a  feeding-byre,  having  its 
roof  terminating  at  each  end  in  a  gable ;  and  r  is  a  dung-stance,  having  its  roof 
terminating  at  each  end  in  a  gable ;  5  is  a  lean-to  roof  covering  the  boiler-house 
and  coal-store.  The  plan  of  this  steading,  of  which  this  is  the  roof-plan,  is 
given  in  Plate  VII. 

200.  Fig.  12  represents  the  roof-plan  of  a  steading  for  "  Mixed  husbandry." 
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The  principal  range  a  bis  two-storeyed  from  c  to  df,  and  so  is  the  central  range 
fe;cd  terminates  in  a  gable  at  c  and  d,  and/e  terminates  in  a  gable  at  e,  and 
in  the  roof  of  c  dj  with  the  rain-gutters  at  //  The  one-storeyed  parts  of  a  6 
terminate  in  gables  at  a  and  b,  and  at  gables  c  and  d,  let  in  by  means  of  raglins. 
The  roof  of  the  hammels  g  h  terminates  in  a  gable  at  g^  and  in  the  wall  of  the 
Btraw-bam  by  means  of  a  raglin  at  h.  The  roof  i  k  terminates  at  both  ends  in 
gables  at  t  and  k.  The  roof  I  m  terminates  at  both  ends  in  gables  at  I  and  m. 
In  like  manner,  the  roof  n  o  terminates  in  the  gables  at  n  and  o ;  the  roof  p  q 
in  the  gables  at  p  and  q ;  the  roof  r  s  in  the  gables  r  and  s ;  the  roof  ^  u  in  the 
gables  at  t  and  u  ;  the  roof  of  v  ti;  in  the  gables  at  v  and  w  ;  and  the  roof  of  x 
in  gables  also ;  y  is  a  lean-to  roof  covering  the  boiler-house  and  coal-store ;  and 
X  is  a  lean-to  roof  as  a  calf-shed.  The  plan  of  this  steading,  of  which  this  is 
a  roof-plan,  is  given  in  Plate  VIII.,  and  an  isometrical  perspective  of  it  in 
Plate  IX 

201.  These  roof-plans  are  all  drawn  to  a  scale  which  is  given  in  Plate  X. 

202.  On  viewing  all  the  roof-plans  in  Plate  X.,  it  will  be  seen  that  the  roofs 
consist  of  simple  stretches  of  considerable  length  each,  and  where  they  are 
joined,  the  joinings  are  of  the  simplest  form  ;  and  there  is,  besides,  not  a  single 
break  in  all  the  roofs.  The  natural  consequence  is,  that  if  made  of  good  mate- 
rials, put  together  in  a  proper  manner,  such  roofs  cannot  be  injured  by  the 
weather  for  a  long  time. 

203.  It  will  also  be  observed  that  the  stretches  of  all  the  roofs  terminate,  at 

one  end  at  least,  in  a  gable,  and  not  in  a  pavilion,  nor  do  they  project  over  the 

gable.     The  pavilion,  as  we  have  said  before,  involves  a  waste  of  timber ;  and  a 

projecting  roof  over  the  gables,  being  made  of  wood,  is  subject  to  early  decay 

by  the  effects  of  weather.    The  end  of  the  roof,  protected  under  a  stone  skew,  is 

safe  from  the  injuries  of  weather,  and  it  has  thus  the  advantage  of  being  the 

most  durable  finishing  to  a  roof.     A  projecting  roof  is  more  picturesque  than  a 

skewed  one,  and  is  suitable  for  a  dwelling-house  or  cottage,  where  ornament  is 

required  ;  but  ornament  is  no  commendation  in  a  steading  ;  and  that  a  skewed 

gable  presents  no  unpleasant  aspect,  the  useful   appearance  of  a  steading 

in  the   isometrical  perspective  of  the   one  for   Mixed    husbandry,  given   in 

Plate  IX.,  is  a  presumptive  evidence.     Crow  steps  are  sometimes  introduced  in 

the  gables  of  steadings  as  an  ornament,  but,  besides  the  expense,  they  afford 

Cadlities  for  burglars  to  ascend  and  break  into  the  roofs  of  buildings. 

I  204.  While  speaking  of  roofs,  we  may  express  surprise  that  no  proposal  has 
Mtherto  bec'n  made  to  roof  in  a  stac^ard.  The  light  and  elegant  trussed 
wwfs  at  railway-stations  have  suggested  the  placing  of  cattle-courts  under 
8uch  a  covering,  to  shelter  the  cattle  from  the  weather,  and  thereby  promote 
their  warmth  and  comfort.  Chemical  physiologists  insist  on  the  necessity  of 
having  oxen,  while  feeding,  under  cover,  in  order  to  encourage  and  preserve  in 
them  that  animal  heat  so  essential  to  their  growth  and  condition.  Whether 
oxen  moving  about  under  a  lofty  roof  in  a  courtyard  will  generate  a  greater 
degree  of  animal  heat  than  under  the  usual  circumstances  in  which  they  are 
placed,  may  admit  of  doubt ;  but,  nevertheless,  courtyards  have  been  covered 
wift  that  object,  and  the  effects  of  such  a  covering  on  the  animal  economy  must 
be  left  to  the  test  of  experience.  But  there  can  be  no  doubt  that  a  stackyard 
^er  a  roof  would  be  in  the  best  possible  state  for  receiving  the  com  as  it  comes 
from  the  field.  We  know  that  a  rick- cloth  secures  from  rain  the  building  of  a 
hayiitack,  however  long  the  process  may  be  prolonged.  So  a  roof  over  a  stack- 
ywd  should  secure  the  stacks  under  it  from  the  injurious  effects  of  unfavour- 
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able  weather,  and  it  sbonld  confer  the  additional  benefit  of  entirely  saviDg  the 
thatching  of  stacks.  The  thatching  of  stacks,  in  first  preparing  the  straw  and 
making  the  ropes,  and  then  executing  the  thatching,  is  attended  with  consider- 
able labour  and  expenditure  of  time,  while  the  thatch-straw,  after  being  so 
used,  bears  little  value  as  a  constituent  of  manure.  A  covered  stac^Tard 
would  admit  of  the  stacks  being  built  in  any  form  or  size ;  and  it  woold 
afford  great  faoihties  and  comfort  to  the  work-people  in  taking  in  stacks  to  be 
thrashed  in  bad  weather  in  winter.  Believing  that  such  a  Htructnre  would  bo 
a  great  convenience,  we  have  given  illustrations  of  one  that  might  be  con- 
structed on  any  farm  ;  one  illustration  cooBisting  of  an  isometrical  perspectiTe 
of  ridge -and- valley  roofs  over  a  stackyard ;  and  another,  a  grouad-plan  of  a 
atookyard,  wi^  the  stacks  in  it  so  arranged  as  to  be  in  coufonnity  with  those 
roofs  over  it. 

205.  Fig.  15  represents  an  isometrical  perspective  of  a  covered  stac^ard, 


where  a  a  o  is  the  wall,  3^  feet  in  height,  surrounding  the  stackyard ;  6  a 
cart  entrance  into  the  stackyard,  which  should  admit  a  loaded  cart  or  waggon 
of  corn,  say  32  feet  in  height  and  12  in  width  ;  c  the  outlet  from  the  stackyard 
to  the  upper  bam,  whether  by  means  of  a  cart,  or  by  whfelbarrows  along  a 
gangway ;  d  d  d  caat-iron  hollow  pillars,  32  feet  in  height ;  e  e  iron  brac- 
ings supporting  the  roof ;  //  the  roof  of  corrugated  iron  ;  g  e.  vent  upon  the 
ridge  of  the  roof,  which  can  be  multiphed  to  any  number  thought  i^uisite 
to  admit  the  air  through  them  upwards  to  prevent  the  roof  being  carried 
np  by  the  wind ;  but  as  the  supports  of  the  roof  are  quite  open  all  round  the 
Stackyard,  and  the  roofing  is  well  secured  to  the  supports,  such  a  precaution 
is  not  deemed  necesaaiy ;  and  ft  A  is  the  valley  of  tiie  roof,  along  which  the 
rain-water  runs  and  descends  through  the  cast-iron  hollow  pillars  into  drains 
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formed  Tinder-gromid  to  cany  it  off  No  stacks  are  given  in  perspective  under 
the  Tooif  but  tiieir  effect  in  perspective  may  be  seen  in  Plate  I  of  Stephens' 
Book  of  the  Farm. 

206.  The  ground-plan  of  the  stackyard,  of  which  fig.  15  is  the  roof,  is  given 
in  fig.  16,  where  a  a  a  a  is  the  stackyard  wall ;  b  b  the  cart  entrances  into  the 
stackyard ;  c  the  gangway  from  the  stackyard  to  the  upper  bam,  and  it  may  be 
roofed  over ;  d  d  d  d  the  cast-iron  hollow  pillars  which  support  the  roof  along 
the  sides  and  in  the  centre  of  the  stackyard  at  22  feet  apart,  and  along  the  ends 
at  45  feet  apart ;  e  e  e  e  the  hollow  cast- iron  pillars  under  each  valley,  which, 
while  supporting,  act  as  roans  for  canying  off  rain-water  from  the  roof  into  the 
underground  drains.  The  space  covered  by  the  roof  in  fig.  15  embraces  only 
half  the  ground-plan  in  fig.  16,  from  a  to  d,  including  two  ridges  of  the  ridge- 


OROUMU-PI.AJI  OF  A.  COVERED  8IACKTAUD. 


and-valley.     The  entire  space  included  in  the  ground-plan,  fig.  16,  is  178  feet 
by  142. 

207.  The  stacks  f  or  g  are  15  feet  in  diameter,  and  stand  3  feet  from  the 
fence-wall,  and  as  much  apart  from  each  other,  while  the  distance  betwixt 
the  stacks /  and  ^  is  15  feet. 

208.  The  mode  of  placing  the  stacks  at  the  time  of  carrying  them  is  this  : 
The  loaded  cart  enters  into  the  stackyard  by  the  gate  ft,  figs.  15  and  16,  and  in 
clearing  the  gate  it  is  taken  up  the  space  between  e  and  d^  which  is  45  feet  in 
width,  until  it  reaches  the  farther  end  of  the  stackyard,  wliere  two  stacks  may 
be  built  of  the  circular  form,  or  one  in  the  rectangular,  as  shown  at  h,  Tlie 
two  next  stacks  built,  are  first  k  and  then  i.  A  space  equal  to  that  occupied 
by  two  stacks  is  left  open  at  I  for  a  passage  to  the  gangway  c.  The  next 
two  stacks  built  are  n  and  then  m,  and  then  first  p  and  then  o.    When  the 
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work  has  proceeded  thus  far,  the  cart  must  be  differently  placed  to  the  btdlding 
of  g  and  q.  When  the  cart  enters  the  gate  6,  the  cart  is  backed  fbrst  as  far  as  q^ 
until  it  is  built,  and  then  to  g.  In  like  manner  the  stacks  from  r  and  $  io  t 
and/ are  built,  and  then  that  division  of  the  stackyard  is  finished.  The  other 
division  of  the  stackyard  is  filled  with  the  stacks  in  the  same  manner,  by  enter- 
ing into  the  other  gate  6,  and  first  building  the  stacks  from  u  and  t;  to  u'  and 
Xy  or  from  zy  to  1/  a,  slb  desired  or  is  convenient 

209.  The  stacks  covered  by  the  two  roofs  of  fig.  15,  number  twenty-two,  of 
15  feet  diameter ;  the  other  half  of  the  stackyard  contains  twenty-four  stacks. 
The  ground-plan  of  the  stackyard  in  fig.  16  is  expansive,  for  it  may  be  extended 
to  any  length  beyond  h,  and  to  any  breadth  beyond  w  x. 

210.  Farmers  usually  adopt  a  method  of  arranging  the  stacks  in  the  stack- 
yard according  to  the  kind  of  grain.  Barley  being  in  demand  by  the  brewers 
and  distillers  immediately  after  harvest,  the  stacks  containing  diat  grain  are 
built  nearest  the  steading  at  A  to  ^  g.  Wheat  being  generally  unfit  for  the 
miller  until  spring,  the  stacks  are  built  at  the  farthest  side  of  the  stackyard 
from  uv  to  w  X  and  y  z,  Oats  are  built  anywhere  in  the  interior,  as  that  grain 
is  used  at  all  times.  Beans  and  pease  being  the  last  of  being  ready,  fill  up  the 
interior,  or  are  built  outside  the  stackyard. 

211.  We  have  thus  described  every  variety  of  steading  applicable  to  the 
various  kinds  of  farming  practised  in  this  country,  on  the  principles  laid  down 
by  us  at  the  first ;  and  we  feel  assured  that,  where  each  modification  of  form  is 
examined  and  criticised  in  relation  to  the  kind  of  farming  in  which  it  is  intended 
to  be  used,  it  will  be  allowed,  we  are  confident,  that  it  possesses  such  a  com* 
pactness  and  convenience  in  the  arrangement  of  its  different  apartments,  as  to 
allow  the  business  to  be  done  in  it  in  the  most  economical  way.  Where  com- 
pactness— not  closeness,  but  at  hand,  and  at  the  same  time  with  plenty  of  elbow- 
room — ^and  convenience  of  arrangement  are  combined,  one  man  will  perform  the 
duties  of  cattleman  with  greater  ease  to  himself  and  better  results  in  his  work, 
than  two  where  these  requisites  are  awanting.  Any  one  knowing  the  work  to 
be  done  in  a  steading  in  winter,  and  looking  at  the  most  complicated  forms  of 
steadings,  given  in  Plates  VII.  and  VIII.,  will  at  once  say  that  compactness 
and  convenience  of  arrangement  for  work  are  combined  in  these  ;  while  the 
isometrical  perspective  of  the  ground-plan  in  Plate  VIII.,  given  in  Plat«  IX., 
exhibits  the  elevation  of  a  building  which,  in  its  proportions  and  constituent 
parts,  is  at  least  pleasing  to  the  eye  as  a  picture.  It  would  have  been  easy  to 
have  heightened  the  effect  by  shading,  but  we  have  preferred  showing  the  effect 
in  the  simplest  form.  We  do  not  think  that  more  ornament  should  be  attempted 
to  give  effect  to  a  steading  which,  be  it  remembered,  is  a  building  intended  moi^ 
for  use  than  ornament — more  for  economy  in  use  than  expense  in  construction. 


DIVISION   SECOND — PLANS  OF   EXISTING  STEADINGS. 

212.  Having  thus  minutely  described  a  series  of  farm-steadings,  which  are 
based  upon  the  principles  we  have  propounded,  and  which,  in  our  judgment,  are 
eminently  suited  to  the  purposes  for  which  they  are  respectively  intended,  we 
shall  now  describe,  with  similar  minuteness,  plans  of  a  number  of  existing 
steading^,  both  in  England  and  Scotland,  which  have  been  recently  erected, 
and  which  have  the  character  of  possessing  conveniences  suggested  by  the  im- 


AT  SOUTHILL  PAKK,  SURREY.  39 

proved  ideas  of  recent  experience.  We  sball  not  fail  to  criticise  them  on  the 
principles  we  have  laid  down,  and  as  little  fail  to  commend  them  when  they  can 
bear  that  ordeal. 

213.  Description  of  a  Steading  at  Southill  Park,  Bracknell^  Surrey y  be- 
Lmging  to  Sir  W.  G.  Hayter,  Bart,  M.P.,  and  planned  by  Mr  John  Dougall, 
fann-bailiff.      Plate  XI.  contains  a  ground-plan  of  this  steading,  wherein  a  is 
the  com-bam,  30  feet  by  19,  with  a  door,  and  an  interior  one  to  the  straw-bam  ; 
b  the  boiler-house,  22  feet  6  inches  by  1 1  feet,  with  opposite  doors,  one  to  c, 
steam-engine  house,  10  feet  6  inches  by  7  feet — the  other  to  the  sa wing-house, 
e  e\  14  feet  by  55  ;  d  d  the  straw-barn,  43  feet  9  inches  by  17  feet  6  inches,  with 
a  door,  and  internal  ones  to  the  corn-barn  and  piggeries  ;  e  house  for  cut  litter, 
17  feet  6  inches  by  8  feet  6  inches,  with  a  door ;  /  house  for  cut  chaff,  17  feet 
6  inches  by  7  feet  6  inches,  with  a  door ;  g  wash-house  for  roots,  17  feet  6  inches 
by  11  feet>  with  a  door  ;  h  pigs'-food  store,  13  feet  by  10,  with  a  door  and  win- 
dow ;  t  fuel-house,  13  feet  by  5,  with  a  door ;  k  boiling-house  with  three  boilers, 
16  feet  by  8 ;  /  /  piggeries,  nine  in  number,  in  three  divisions,  each  division  11 
feet  3  inches  by  10  feet  9  inches,  entering  from  two  covered  yards  m  w,  each 
34  feet  by  26,  with  wide  doors ;  n  hay-house,  1 1  feet  by  1 1  ;  o  straw-house,  23  feet 
by  11 ;  p  p  woik-horse  stable,  73  feet  6  inches  by  19  feet,  with  ten  stalls,  each 
6  feet  wide,  with  three  doors  and  four  windows  ;  q  q  cow-byre  or  shippen,  78  feet 
6  inches  by  19  feet,  with  eight  stalls,  8  feet  wide,  for  two  cows  each,  with  three 
doors  and  three  windows  ;  rf'  riding-horse  stable,  19  feet  by  13,  of  three  stalls, 
with  two  doors  and  a  window ;  r  poultry-house,  18  feet  by  19,  with  two  boles 
and  a  door ;  s  killing-house,  14  feet  9  inches  by  9  feet  6  inches,  with  a  door ; 
t  tool-house,  14  feet  9  inches  by  9  feet  6  inches,  with  a  door  ;  u  mess-room  for 
men,  14  feet  9  inches  by  10  feet,  with  a  door,  and  window,  and  fireplace ;  v  v 
calf-house,  41  feet  9  inches  by  14  feet  9  inches,  with  seven  stalls,  with  a  door 
and  two  windows ;  w  root-house,  20  feet  6  inches  by  1 4  feet  9  inches,  with  a 
door  and  window ;  x  x  young  cattle  shed,  44  feet  6  inches  by  32  feet,  with  a 
gate,  and  doors  into  the  root>-house  and  straw-house  ;  y  y  straw-house,  45  feet 
by  14  feet  9  inches,  with  doors  to  the  cattle-shed  and  feeding-boxes  ;  z  z  cattle 
feeding-boxes,  seven  in  number,  10  feet  by  10  each,  with  doors  to  the  straw- 
house,  root-house,  and  each  box  ;  a!  a!  root- house,  22  feet  by  14  feet  9  inches, 
with  a  door,  and  an  internal  one  to  the  boxes  z\  h'  i^  a  liquid-manure  tank, 
from  which,  by  means  of  a  portable  pump,  the  dung  in  the  covered  yards  m 
can  be  watered ;  the  tank  </,  away  from  the  steading,  is  for  the  surplus  liquid- 
manure.    The  double-dotted  lines  indicate  the  lines  of  urine-drains.    This  stead- 
ing is  adapted  to  Common  farming. 

214.  It  will  be  observed,  in  the  disposition  of  the  various  apartments  in  the 
above  steading,  that  the  straw-bam  is  not  placed  in  the  centre  of  the  premises, 
BO  as  the  principal  live  stock  might  encircle  themselves  around  it.  On  the  con- 
trary, it  is  placed  at  a  comer  of  the  buildings ;  and  instead  of  the  cattle  and 
horses,  which  require  most  straw,  having  their  houses  situated  nearest  it, 
the  pigs  have  that  advantage  bestowed  upon  them  which  require  the  least 
straw.  That  the  straw-bam  is  felt  to  be  inconveniently  placed,  as  regards  the 
stock,  is  evinced  from  the  fact  that  additional  straw-houses  are  obliged  to  be 
provided  at  o  and  y,  in  order  that  the  horses  and  the  cattle,  both  young  and 
fattening,  may  be  supplied  with  straw  near  at  hand,  thus  occasioning  unneces- 
sary labour  in  carrying  it  from  the  thrashing-machine  while  in  motion,  or  from 
the  straw-bam  afterwards  to  their  several  receptacles.  The  width  of  the  ranges 
of  the  buildings  also  differ,  one  width  being  19  feet  and  another  14  feet  9  inches. 
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215.  The  Bcale  of  the  plan  in  Plate  XI.  is  in  the  proportion  of  |  and  J  of  an 
inch  to  the  foot. 

216.  The  extreme  length  of  this  steading  over  walls  is  168  feet,  and  the 
extreme  width  151  feet. 

217.  Description  of  a  Steading  at  Dkumkilbo,  in  Forfarshire^  belonging  to 
Lord  Whamclifife. — This  is  quite  a  new  steading,  adapted  to  Common  fanning, 
]being  removed  at  a  distance  from  a  town.  It  consists  of  a  principal  range  and 
two  wings,  the  space  between  the  wings  being  also  occupied  by  buildings. 
Plate  XII.  presents  a  ground-plan  and  sections  of  certain  lines  of  the  steading, 
where,  in  the  principal  range,  fig  1,  are  these  apartments  :  a  a  the  corn-barn, 
34  feet  6  inches  by  11  feet  9  inches,  with  a  door  and  two  windows,  and  an  in- 
ternal door  to  the  cart- shed  leading  to  the  door  of  the  chaff-house  h  b,  34  feet  6 
inches  by  7  feet  6  inches,  with  an  internal  door  at  the  other  end  in  the  passage  e ; 
c  is  a  stair  from  the  corn-bam  to  the  upper  bam  above  in  the  second 
floor;  d  d  the  horse- walk  for  the  thrashing-machine,  33  feet  diameter,  with 
five  port-holes  ;  e  a  passage,  7  feet  6  inches,  leading  into  the  stackyard  behind ; 
//  the  straw-barn,  53  feet  by  22  feet,  having  the  two  doors  of  the  passage  e  for 
its  doors  on  opposite  sides,  with  six  boles  in  the  outside  walls  ;  g  a  loose-box, 
12  feet  by  22,  with  a  wide  door,  and  an  internal  one  to  the  turnip-store,  and  a 
sky-light  in  the  roof;  h  turnip-shed,  15  feet  by  22,  with  a  wide  door,  and  an 
internal  door  to  the  loose-box,  and  another  to  the  feeding-byre  ;  i  i  feeding-byre 
for  cattle,  35  feet  by  22,  of  five  double-stalls  for  ten  cattle,  with  a  feeding- 
passage  to  the  turnip-shed,  and  a  door  and  one  window  in  front,  one  at  the  end, 
and  two  at  the  back.  On  the  other  side  of  the  corn-bam  is  the  cart-shed  d'd^ 
60  feet  by  22,  with  four  port-holes,  and  a  door  at  the  back  leading  to  the 
stackyard. 

218.  In  the  right  wing  are  these  apartments  :  k  k  feeding-byre  for  cattle,  43 
feet  by  17,  six  double-stalls  for  twelve  cattle,  with  a  feeding-passage  at  the 
head  from  the  turnip-shed  Z,  and  a  door  and  two  windows  in  front,  and  two 
windows  at  the  back ;  H  a  turnip-shed,  20  feet  by  17,  with  a  door,  and  an  in- 
ternal one  to  each  of  two  feeding-byres ;  m  m  feeding-byre  for  cattle,  of  five 
double-stalls  for  ten  cattle,  with  a  feeding-passage  along  their  heads,  and  a 
door  and  two  windows  in  front,  and  two  windows  at  the  back ;  n  loose-box,  17 
feet  by  12,  with  a  wide  door  in  front,  and  an  internal  one  to  the  feeding-byre  m  ; 
0  hen-house,  17  feet  by  11  feet  6  inches,  with  a  door  in  front  and  a  window  in 
the  gable. 

219.  In  the  left  wing  are  these  apartments:  (f  workshop,  17  feet  by  11, 
with  a  wide  door  in  front;  /'  potato-store,  17  feet  by  17  feet  4  inches,  with 
a  door  in  front  and  a  Aivdndow  at  the  back;  g'  implement-house,  17  feet  by 
JO,  with  a  wide  door  in  front  and  a  window  at  the  back ;  K  boiling-house,  17 
feet  by  12,  with  a  wide  door  in  front ;  i'  gimal  or  meal-house,  17  feet  by  10, 
with  a  door  in  front  and  a  window  at  the  back ;  k'  gig-house,  17  feet  by  10, 
with  a  wide  door  in  front ;  V  harness-room,  17  feet  by  21,  with  a  door  in  front 
and  a  window  at  the  back;  rn!  bothy  for  the  ploughmen,  17  feet  by  9  feet 
6  inches,  with  a  door  in  front,  and  a  sleeping  apartment  off  it  n',  17  feet  by  8 
feet  6  inches,  with  a  window  in  the  gable ;  o'  coal-house,  6  feet  6  inches  by  6 
feet  6  inches. 

220.  In  the  space  on  the  right  between  the  two  wings  is  accommodation 
afforded  to  cattle,  where  p  p  are  two  courts  for  cattle,  each  25  feet  by  20,  with 
gates  in  front ;  q  q  two  cattle-sheds,  each  25  feet  by  18,  with  a  door  in  front, 
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connected  with  the  two  sheds  ;  r  liquid-manure  tank,  15  feet  by  6,  and  4  feet 
6  inches  deep ;  s  s  two  cattle-courts,  45  feet  by  25,  with  two  open  sheds  1 1, 1 1^ 
8  feet  wide  each,  and  with  gates  in  front ;  u  u  feeding-troughs  in  these  sheds, 
and  a  passage  i;  r,  3  feet  6  inches  wide  between  the  troughs ;  w  w  two  cattle- 
shedsi  each  34  feet  by  17 ;  a:  a:  turnip-shed,  23  feet  by  17,  with  a  wide  door  in 
front,  and  an  opening  behind  leading  into  the  passage  v,  to  the  turnip-troughs  u ; 
y  y  watei>troughs  under  the  sheds  for  the  cattle ;  and  z  a  privy,  with  a  door 
in  front. 

221.  Between  these  buildings  and  the  lefb  wing  is  accommodation  afforded 
to  horses,  where  a'  a'  is  the  riding-horse  stable,  22  feet  by  18,  provided  with 
four  stalls,  and  a  door  and  window  in  front,  and  a  window  in  the  gable;  q' 
^uano-shed,  18  feet  by  13  feet  6  inches,  with  a  wide  door  in  front ;  p'  p'  work- 
horse stable,  18  feet  by  64,  of  ten  stalls,  with  two  doors  and  three  windows  in 
front,  and  a  door  at  the  back ;  6'  is  a  water-trough,  and  c'  a  pump-well. 

222.  The  principal  range,  including  the  corn-bam,  cart-shed,  and  straw- 
bam,  is  two-storeyed.  The  granary,  60  feet  by  22,  extending  over  the  cart-shed, 
and  entered  from  the  upper  barn,  has  five  windows  on  each  side.  In  the 
upper  bam  is  a  6-feet  wide  door,  for  the  admission  of  the  sheaves  of  com  from 
the  stack,  when  forked  from  a  cart  placed  under  the  door.  A  sky-light  is  on  the 
roof  to  give  light  to  the  upper  bam,  immediately  above  the  head  of  the  man 
who  feeds  in  the  sheaves  to  the  thrashing-mill.  The  site  of  the  thrashing- 
machine  is  such  as  to  allow  the  mill  to  throw  the  straw  into  the  straw-bam, 
over  the  passage  e,  A  sky^light  on  the  roof  of  the  straw-bam  gives  light  at  the 
place  where  the  straw  is  received  from  the  mill. 

223.  In  Plate  XII.,  besides  the  ground-plan,  fig.  1,  are  elevations  and  sections 
in  given  lines  of  the  steading  just  described. 

224.  Fig.  2  gives  the  south  elevation  of  the  steading,  presenting  the  gables 
of  the  bothy,  the  riding  stable,  tumip-shed,  and  hen-house,  with  the  gateways 
leading  into  the  interior  of  the  steading. 

225.  Fig.  3  is  the  north  elevation,  giving  the  back  of  the  cart-shed  and  the 
granary  windows  above,  the  horse-course,  and  the  back  of  the  upper  bam  and 
straw-bam,  with  its  boles,  in  two  storeys,  and  in  one  storey  extending  to  the 
right,  including  the  back  of  the  loose-box  ^,  tumip-shed  A,  and  feeding-byre  L 

226.  Fig.  4  is  a  section  in  the  horizontal  dotted  line  of  a  6  in  ^g,  1,  compre- 
hending the  section  of  the  gig-house  k!^  work -horse  stable  jp',  with  its  stall  and 
water-tank  6',  privy  r,  cattle-shed  t,  with  its  feeding-troughs  u  and  passage  r, 
liquid  manure-tank  r,  and  feeding-byre  m,  with  its  stall  and  feeding-passage. 

227.  Fig.  5  is  a  section  of  the  perpendicular  dotted  line  c  din  fig.  1,  compre- 
hending the  section  of  the  cattle-sheds  q  and  u?,  of  one  storey,  and  of  the  straw- 
ham/,  of  two  storeys. 

228.  Fig.  6  is  a  section  in  the  perpendicular  dotted  line  of  c  /  in  ^^,  1, 
embracing  the  section  of  the  com  and  upper  bams,  in  two  storeys,  and  of  the 
horse-walk  of  the  thrashing-machine. 

229.  The  extreme  length  of  this  steading  over  walls  is  219  feet,  and  extreme 
width  143  feet,  of  the  principal  range  and  wings.  The  length  of  the  cattle- 
oourt  buildings  over  walls  is  103  feet,  and  width  77  feet.  The  length  of  the 
stable  division  over  walls  is  104  feet,  and  width  21  feet. 

230.  The  width  of  the  apartments  within  walls  varies.  The  width  of  the 
principal  two-storey  range  is  23  feet,  that  of  the  stables  18  feet,  and  that  of  the 
sheds,  byres,  and  other  apartments,  17  feet. 

231.  The  scale  of  the  ground-plan,  fig.  1,  is  nearly  f  of  an  inch  to  the  foot. 
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232.  The  lines  of  urine-drains  are  distinctly  marked  bj  doable  lines  tra- 
versing fig.  1,  Plate  XII.,  in  different  directions. 

233.  The  arrow  points  to  the  north. 

234.  It  will  be  observed  that  the  design  of  this  steading  is  to  have  a  prin- 
cipal range  in  the  north,  with  two  wings  towards  the  south.  The  straw-bam 
is  within  the  line  of  the  principal  range,  and  not  placed  as  a  projection  inta 
the  centre  of  the  premises,  in  accordance  with  our  principles.  Nevertheless,  it 
is  conveniently  placed  in  regard  to  most  of  the  stables,  cattle-courts,  and  feeding- 
byres,  although  at  a  considerable  distance  from  the  farthest  end  of  them,  for  a 
steading  of  its  limited  dimensions..  The  system  of  feeding  cattle  here  adopted 
is  partly  in  byres,  and  partly  in  sheds  and  courts,  these  last  containing  each 
more  cattle  than  in  a  hammel.  The  width  of  the  different  ranges  of  the  build- 
ings is  23,  18,  and  17  feet,  thereby  discarding  the  convenience  of  a  similarity 
of  roof,  and  a  unity  of  timber.  Pavilions  are  also  introduced  instead  of  gables^ 
thereby  incurring  waste  of  timber  in  construction.  Upon  the  whole,  this  is  a 
compact  steading,  having  the  straw  convenient  enough,  though  not  so  central 
as  it  might  have  been  ;  the  right-hand  half  of  the  buildings  is  devoted  to  the 
feeding  of  cattle— the  horses  are  all  together,  and  away  from  the  cattle ;  the 
left  wing  is  appropriated  to  miscellaneous  purposes.  The  obvious  objectionB  to, 
the  arrangements  are  the  want  of  a  separate  byre  for  the  milk-cows  of  the 
farmer's  family;  two  loose-boxes  g  and  n,  one  being  enough  in  so  small  a 
steading,  the  carpenter  s  shop  e\  and  the  bothy  m  of  the  ploughmen  being  in 
the  steading,  which  they  should  never  be,  and  are  more  convenient  and  safe 
from  fire  in  detached  cottages. 

235.  Description  of  a  Steading  on  the  Estate  of  Morphie,  Kincardineshire, 
belonging  to  Barron  Graham,  Esq. — This  steading  may  be  seen  Lin  ground- 
plan  and  front-elevation  in  Plate  XIII.,  where  a  is  the  corn-barn,  45  feet  by  20, 
with  a  door  and  window  in  front;  h  the  space  for  the  thrashing-machine;  c 
chaff-house,  20  feet  by  12,  with  a  door  in  front :  d  d  the  straw-bam,  76  feet 
by  18,  with  a  door  into  the  corn- barn,  three  doors  towards  the  feeding-byres, 
and  one  into  the  hay-house;  e  steam-engine  room,  8  feet  by  11,  with  a  door 
in  front  and  another  into  the  corn-bam  \  f  the  boiler-house,  30  feet  by  1 1, 
with  a  wide  door  in  front ;  g  granaries,  projecting  backwards  from  the  corn- 
bam,  in  two  storeys,  each  45  feet  by  20,  with  a  door  and  two  windows  in  front ; 
h  h  feeding-byre  for  cattle,  92  feet  by  37,  with  twenty-four  double-stalls  of  7  feet, 
for  two  oxen,  each  standing  in  two  rows,  head  to  head,  with  a  feeding-passage 
between  of  7  feet  in  width ;  i  a  cattle-shed,  18  feet  by  39  feet  6  inches,  which 
may  be  fitted  up  as  boxes,  with  an  8-feet  door  in  front,  and  two  internal  ones 
leading  to  a  passage ;  k  another  such  cattle-shed,  36  feet  by  25,  with  an  8-feet 
door  in  front  and  two  internal  ones  leading  into  a  passage  on  each  side ; 
I  a  third  similar  cattle-shed,  18  feet  by  39  feet  6  inches,  with  an  8-feet  door  in 
front,  and  two  internal  ones  leading  to  a  passage ;  m  a  turnip-shed,  18  feet  by 
25,  with  a  door  in  front  and  an  internal  one  to  the  feeding-byre  h ;  n  cow-byre, 
18  feet  by  14  feet  6  inches,  provided  with  three  double  stalls,  for  two  cows  each, 
and  a  door  in  front,  and  an  internal  one  to  the  feeding-byre  h ;  o  calves'  byre, 
18  feet  by  22  feet  six  inches,  with  a  door  in  front,  and  an  internal  one  to  the 
feeding-byre  h\  p  infirmary,  18  feet  by  14  feet  6  inches,  with  a  door  in  front; 
q  q  cart-horse  stable,  18  feet  by  75,  provided  with  twelve  stalls,  with  two  doors, 
one  at  each  end  to  the  front,  and  a  wide  passage  into  the  feeding-byre  h ;  r  two 
loose-boxes,  10  feet  by  10  each ;  and  s  s  two  loose-boxes,  10  feet  by  15  each ; 
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t  riding-horse  stable,  18  feet  by  18,  fomislied  with  three  stalls:  the  riding- 
horse  stable  and  all  the  loose-boxes  are  within  the  work-borse  stable ;  u  gig- 
house,  18  feet  by  10,  with  a  7-feet  door;  v  hay-house,  18  feet  by  15,  with  a  9- 
feet  door  in  front,  and  an  internal  one  leading  into  the  straw-bam,  and  another 
into  the  feeding-byre  h;  w  ww  cart-sheds,  one  18  feet  by  27,  with  three  8-feet 
port-holes;  another,  18  feet  by  16,  with  two  8-feet  port-holes;  and  a  third,  18 
feet  by  9,  with  one  8-feet  port-hole,  which  last  may  be  a  loose-box  if  desired, 
having  an  internal  door  into  the  adjoining  cartr-shed,  and  another  into  the  tool- 
house  ;  X  tool-house,  18  feet  by  22  feet  6  inches,  with  a  door  in  iiront ;  y  cattle- 
shed,  or  court,  42  feet  by  36  feet  6  inches;  z  a  turnip-shed,  11  feet  by  14, 
with  an  8-feet  door  in  front,  and  an  internal  one  to  the  cattle-court  y;  c^  pig-sty^ 
11  feet  by  11,  with  a  door  in  front ;  b'  poultry-house,  18  feet  by  15,  with  a  door 
in  front;  c  guano-house,  11  feet  by  10,  with  a  door  in  front;  d'  carpenter's 
shop,  18  feet  by  10,  with  a  door  in  front;  ef  boiling-house,  11  feet  by  11,  with 
a  door  in  front,  and  boiler  and  furnace  at  a  back  comer ;  /'  potato-house,  9  feet 
by  11,  with  a  door  in  front;  ^  privy,  in  the  comer  of  the  cattle-court y,  with  a 
door  from  a  cart-shed ;  hf  the  water-cistern  for  the  steam-boiler. 

236.  The  extreme  length  of  this  steading  over  walls  is  220  feet  and  width 
79  feet.     The  length  of  Sie  projection  backwards  is  93  feet  by  23. 

237.  The  steading  is  entirely  under  cover,  divided  into  three  ranges,  the 
central  being  37  feet  in  width,  flanked  on  each  side  by  a  range  of  18  feet  in 
width,  within  walls.  The  ranges  terminate  in  gables  at  each  end,  as  seen  by 
the  front  elevation  in  Plate  XIII.  The  projection  is  two  storeys,  with  the  upper 
bam  above  the  com-bara,  and  one  granary,  above  the  other,  is  roofed  in  by 
itself  The  boiler-house,  engine-room,  and  boiling  and  potato  houses  are  roofed 
in  by  themselves,  and  so  is  the  chaff-house*  The  front  of  the  calves'  byre  o 
is  elevated  into  a  gable  for  ornament,  and  there  the  pigeon-house  may  be 
situated. 

238.  The  scale  of  this  ground^plan  is  in  the  proportion  of  a  little  more  than 
i  of  an  inch  to  the  foot. 

239.  It  will  be  observed,  in  the  arrangement  of  the  apartments  of  this  stead- 
ing, that  the  straw-bam  is  quite  at  hand  to  the  feeding-byre  h,  and  convenient 
for  tlie  stables,  and  loose-boxes,  and  cattle-sheds  i  k  I.     The  cattle-sheds  at  y 
are  a  little  out  of  the  way  of  the  straw-barn.     It  is  a  good  idea  to  place  the 
granaries  in  two  floors,  and  to  project  them  into  the  stackyard,  but  in  that 
case  a  door  will  be  required  on  each  side  of  the  upper  bam  to  receive  the 
sheaves  from  either  side  of  the  stackyard.      The  want  of  a  high  range  east 
and  west  along  the  north  side,  to  screen  the  buildings  from  the  north  wind,  is  not 
felt  in  this  case,  where  all  the  apartments  are  under  cover. 

240.  Still  there  are  some  inconveniences  in  the  arrangement.  The  feeding- 
l>yre  h  is  made  a  thoroughfare  for  the  straw  from  the  bam  d.  The  cattle-sheds 
if  fc,  ^  and  y,  the  stables  q  and  f,  the  loose-boxes  r  and  «,  the  cow  and  calves' 
byres  a  and  o,  cannot  be  reached  from  the  straw-bam  but  through  the  feeding- 
byre  h ;  and  the  cattle-shed  y,  in  particular,  must  have  its  straw  carried  through 
4e  work-horse  stable  and  boxes  besides.  The  carpenter's  shop  should,  we 
conceive,  never  form  an  integral  part  of  any  steading.  Upon  the  whole,  this  is 
*  compact  convenient  steading. 

241.  The  arrow  points  to  the  north. 

242.  On  the  policy  of  placing  all  the  apartments  and  courts  of  a  steading 
Wider  a  series  of  roofs,  there  may  be  difference  of  opinion.  The  entire  covering 
W  a  protective,  snug,  comfortable  appearance  from  the  outside,  but  the  comfort 
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within  is  more  apparent  than  real.  Every  animal  there  is  entirely  excluded 
from  the  sunshine,  and  this  is  a  positive  privation  in  winter ;  for  i^e  general 
warmth  of  sunshine  is  agreeable  to  every  living  creature.  There  is  not  a  win- 
dow in  all  the  outside  walls  of  the  main  part  of  the  building,  so  that  the 
apartments  must  necessarily  be  lighted,  if  lighted  at  aU,  from  the  roof,  and 
the  more  numerous  such  lights  the  more  chances  of  rain-droppings  therefrom. 
There  are,  besides,  a  g^at  many  outside  doors,  and  when  these  must  necessarily 
be  placed  in  opposite  walls,  on  account  of  the  structure  of  the  building,  strong 
and  cold  draughts  of  air  will  be  generated.  The  unpleasant  sensation  created 
by  such  draughts  may  be  sensibly  felt  by  any  one  who  has  had  to  wait  for  a 
train  on  the  platform  of  a  large  covered  railway-station.  In  such  a  draught  cattle 
cannot  feel  comfortable ;  and  where  doors  are  numerous,  and  the  traffic  to  apart* 
ments  frequent,  the  chances  are  that  some  of  them  will  be  left  open  in  opposite 
directions  at  the  same  time,  and  a  constant  dranght  generated  and  maintained. 

243.  Description  of  a  Steading  at  Coleshill,  Highworth,  Berkshire^  belonging 
to  and  arranged  by  E.  W.  Moore,  Esq. — In  Plate  XIV.  is  the  ground-plan  of  this 
steading,  wherein,  in  the  principle  range,  are  :  a  the  com-bam,  24  feet  by  44,  with 
a  door  and  two  windows  in  front ;  b  root  and  food  store,  24  feet  by  44,  with  a 
door  and  two  windows  in  front;  c  loose-box,  15  feet  by  11,  with  a  door  and 
window  in  front;  d  riding-horse  stable,  15  feet  by  18,  of  three  stalls,  and  with 
a  door  and  large  window  in  front;  e  harness-room  off  the  stable,  15  feet  by 
5,  with  a  firej^ace,  and  a  window  in  front,  and  an  internal  door  to  the  stable 
and  another  to  the  gig-house ;  /gig-house,  15  feet  by  16,  with  a  large  door 
and  window  in  front ;  g  the  office,  15  feet  by  15,  with  a  fireplace,  and  door  and 
window  in  front,  and  a  stair  to  the  floor  above ;  h  an  open  shed,  16  feet  by  21, 
with  a  door  at  back  to  a  stair  down  to  the  waggon-arches ;  1 1  cart-shed,  19  feet 
by  14,  with  two  port-holes ;  k  waggon-arches,  five  in  number,  each  20  feet  by 
10 ;  the  steam-engine  room,  26  feet  by  9,  is  at  the  back  of  the  com-bom. 

244.  In  the  central  range  are  :  I  a  passage,  14  feet  by  45,  across  the  building; 
m  the  straw-bam,  18  feet  by  33,  with  a  door  and  window  in  front,  a  door  to  the 
passage  /,  and  a  door  to  the  steaming  and  mixing  rooms ;  n  the  steaming- room, 
18  feet  by  16,  having  two  boilers,  with  a  door  to  the  passage  Z,  and  two  windows 
in  front,  and  a  door  to  the  straw-barn ;  o  mixing  room,  18  feet  by  16,  having 
two  vats,  with  a  door  to  the  straw-bam  and  to  the  steaming  room,  and  a  window 
in  front ;  p  cattle- stalls,  18  feet  by  62,  having  stalls  for  twelve  cattle  ;  q  fatting 
pig-boxes,  10  feet  by  62,  in  two  divisions  of  two  boxes  each ;  r  breeding-sow 
sties,  8  feet  by  62,  in  six  divisions,  with  a  yard  to  each,  18  feet  long ;  s  cattle- 
sheds,  20  feet  by  68,  in  four  divisions,  with  a  yard  to  each,  16  feet  by  23  ; 
t  bulls'  stalls,  18  feet  by  18  ;  u  shed,  20  feet  by  48,  with  a  cow-yard,  46  feet  by 
31 ;  V  cow-yard,  30  feet  by  38 ;  w  cattle-boxes,  26  feet  by  182,  in  thirty-eight 
boxes,  of  10  feet  by  10,  with  two  doors  and  two  windows  into  the  yards  o'  o\ 
and  a  door  at  the  left  gable  ;  and  another  division,  21  feet  by  43,  in  eight  boxes, 
of  10  feet  by  10. 

245.  In  the  right  wing  are  :  x  cow-stalls,  11  feet  by  100,  in  eighteen  stalls, 
with  an  internal  door  to  the  calf-house;  y  cow-boxes,  12  feet  by  100,  in  ten 
boxes,  with  a  door  and  three  windows  in  front ;  z  calf-house,  10  feet  by  29,  in 
twelve  cribs,  with  an  internal  door  to  the  cow-stalls  ;  of  hay-house,  18  feet  by  29, 
with  an  outer  door,  and  an  internal  one  to  the  cow-boxes,  and  a  window  in  front. 

246.  In  the  left  wing  are :  6'  6'  loose-boxes,  16  feet  by  10,  with  a  door  and 
a  window  to  each ;  cf  c  cart-horse  stable,  16  feet  by  88,  in  twelve  stalls,  with 
two  doors  and  four  windows  in  front,  and  two  windows  at  the  back ;  d'  hay- 
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houee  and  com-TOOm,  16  Feet  by  15,  with  a  door  in  front,  and  a  stair  to  a  room 
above  this  and  the  harneaa-room ;  ^  bamesB-room,  IT  feet  by  6,  with  a  door 
and  a  window  at  the  back  ;  f  implement-Bhed,  16  feet  by  17  ;  ^  shoeing  open 
shed,  16  feet  by  17 ;  H  smithy,  16  feet  by  18,  with  a  door  and  window  in  front, 
and  an  internal  door  to  the  ahoeing-ehed  ^ ;  i*  men's  kitchen,  16  feet  by  15, 
with  a  door  in  front  and  window  in  '^e  gable. 

247.  In  the  lowMt  range  are :  ir'  Ar'  fatting-eheep  honse,  14  feet  by  108,  In  two 
divisions  of  twenty-two  stalls  each,  with  a  door  and  two  windows  in  front,  three 
windows  at  the  back,  and  a  window  in  each  gable.  In  the  centre  apartment  are 
four  stalls  more,  and  a  stair  to  a  room  above  ;  t  liquid-manure  tank,  16  feet  by 
SO;  m'  manure  shed  and  pit,  16  feet  by  20;  n'  n'  n'  n'  open  sheds,  11  feet  in 
width;  o'  o'  yards  for  sheep  or  young  cattle. 

348.  In  the  open  space  between  the  central  range  and  the  lefl  wing  are:  j/  a 
straw-bam,  20  feet  by  37,  flanked  on  three  sides  with  six  sheds,  8  feet  6  inohea 
in  widtb,  with  doors  and  windows. 

349.  In  Plate  XV.  is  an  isometrical  perspectiTe  of  this  steading,  in  which, 
besides  the  principal  range  of  the  corn-bam  and  straw-bam,  which  are  central, 
the  cattle-stalls  p,  the  cattle-sheds  >,  and  cattle-boxes  u>,  along  with  the  pig- 
boxes  and  sties  q  and  r,  are  all  included  under  a  continuous  roof.  The  right 
wing,  oontaiuiug  the  oow-stalls  x,  cow-boxes  y,  and  calf-house  t,  is  also  under 
one  roof,  so  that  this  may  be  considered  an  example  of  a  covered  steading.  The 
left  wing,  containing  the  cart-horse  stable  e',  the  lowest  range,  containing  the 
htting-sheep  house  F,  and  the  straw-bam  and  sheds  //  in  the  open  space,  are 
detached  buildings. 

250.  A  tramway  passes  from  the  root-store  h,  by  the  catUe-stalls  and  pig- 
boxes,  to  the  catUe-boxes  w,  where  is  a  turn-table  to  deliver  the  food  to  the 
left,  or  to  the  right,  on  to  the  cow  stalls  and  boxes. 

251.  In  fig.  17  is  a  plan  of  the  second  storey  of  this  steading,  and  the  roof-plan 

fig.  IT. 
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of  the  gronnd-floor,  in  which  the  principal  range  is  of  two  storeys,  with  as  much 
of  the  central  range  as  includes  the  straw-bam,  steaming  and  mixing  rooms,  and 
the  remainder  of  the  building  is  of  one  storey;  a  a  is  the  granary,  41  feet  6 
inches  by  33  feet,  over  the  straw-bam  m,  and  steaming  and  mixing  rooms  n  and  o, 
Plate  XIV. ;  b  b,  the  upper  barn,  91  feet  6  inches  by  38  feet  at  the  broadest,  and 
24  feet  at  the  narrowest  part,  over  the  corn-bam  and  root-store  below ;  c  the 
corn-mill ;  d  the  thrashing-machine ;  e  the  steam-engine  room,  26  feet  by  9 ; 
/a  coal-store ;  g  part  of  sawing-shed,  16  feet  by  56 ;  hh  carpenter's  shed,  16  feet 
by  46;  it  loft,  16  feet  by  57,  over  the  loose-box,  riding  stable,  and  gig-house; 
k nail-house,  16  feet  by  27  feet;  /  office,  16  feet  6  inches  by  15  feet ;  m  a  loft  at 
the  sheep-house ;  and  n  another  loft  at  tlie  cart-horse  stable.  To  the  right  of  the 
nail-house  k  are  three  apartments,  which  are  not  shown  in  fig.  17,  but  are  seen 
in  perspective  in  Plate  XV.,  and  in  plan  in  Plate  XIV. :  one,  the  wheel- Wright's 
shed,  15  feet  by  32 ;  another,  an  open  shed,  15  feet  by  27  feet  6  inches ;  and  a 
third,  a  mason's  shed,  15  feet  by  28  feet  6  inches;  o,  fig.  17,  is  the  stackyard; 
p  the  timber-yard. 

252.  The  complete  drainage  of  this  steading  is  shown  in  Plate  XIV.,  in  which 
the  double-dotted  lines  are  the  urine-drains,  which  empty  themselves  into  the 
liquid-manure  tank  l\  The  rain-water  ^m  the  west  side  of  the  roofs  is  carried 
into  these  urine-drains,  and  is  about  sufficient  to  dilute  the  urine  fix>m  the 
animals.  The  single  round  dotted  lines  show  how  the  water  for  drinking  is 
conveyed  from  the  respective  troughs  to  the  several  parts  of  the  buildingp. 
The  long  dotted  single  lines  show  the  drains  from  the  springs  and  roofs  to  the 
troughs,  and  also  how  the  surplus  water  is  carried  away  from  the  buildings. 
The  chain-like  lines  in  the  lower  yards  oV  show  the  drains  put  originally  into 
the  land  before  the  levels  of  the  ground  were  altered,  and  Uiey  are  below  the 
foundations  of  the  buildings. 

253.  The  extreme  length  of  this  steading  over  walls  within  the  square  of 
the  buildings  is  274  feet,  and  extreme  breadth  248  feet.  The  principal  range, 
with  the  straw-bam  projection,  have  the  termination  of  their  roofs  in  gables — in 
the  other  parts  of  the  buildings  the  roofs  terminate  in  the  pavilion  form.  The 
width  of  the  apartments  within  walls  varies,  the  com-bam  and  root-store  being 
24  feet,  the  straw-barn,  cattle-stalls,  and  pig-boxes,  18  feet,  cattle-boxes  26  feet, 
cow  stalls  and  boxes  30  feet,  cart-horse  stable  16  feet,  riding  stable  15  feet, 
sheep-house  14  feet.  Such  a  diversity  of  widths  gives  an  unnecessary  diversity 
of  roofing. 

254.  The  scale  of  this  plan  in  Plate  XIV.  is  in  the  proportion  of  2^  eighths  of 
an  inch  to  the  foot. 

255.  The  arrow  points  to  the  north. 

256.  On  taking  a  survey  of  tliis  steading,  the  straw-bam  m,  in  connection  with 
the  corn-barn,  is  conveniently  situated  for  the  stock  accommodated  in  the  cen- 
tral range  of  the  buildings,  but  in  its  dimensions,  18  feet  by  33,  it  seems  too 
small  for  the  numbers  of  stock,  and  it  is  confined,  moreover,  in  its  capacity  by 
having  the  granary  floor  over  it.  It  is  also  at  a  considerable  distance  both  from 
the  cows  and  the  work-horses.  With  regard  to  the  horses,  the  inconvenience 
seems  to  be  admitted  by  the  erection  of  another  straw-barn  nearer  them  at  p' ; 
but  neither  of  the  straw-bams  is  convenient  for  the  cows.  It  seems  strange  to 
place  the  pigs  in  the  central  range  in  preference  to  the  cows,  and  especially  as 
the  odour  emanating  from  them  must  difiuse  itself  under  the  same  roof  with  the 
cattle.  Had  all  the  cattle  been  placed  in  the  central  range,  and  the  pigs  sent  to 
the  left  wing  and  the  horses  to  the  right,  the  relative  positions  of  the  different 
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261.  The  scale  of  this  steading,  in  Plate  XYL,  is  in  the  proportion  of  f  of  an 
inch  to  the  foot. 

'  262.  It  will  at  once  be  observed  that  the  plan  of  this  steading  is  not  in  con* 
formitj  with  the  principle  we  have  laid  down  (par.  32).  The  straw-bam  a^ 
at  one  of  the  comers  of  the  quadrangle,  is  at  a  great  distance  from  the  cattle- 
courts  y  and  feeding-boxes  p.  To  obviate  this  inconvenience,  a  straw-stack  is 
built  on  the  space  between  the  cattle-courts  y  and  the  feeding-boxes  p.  The 
quadrangular  form  is  objectionable  in  a  small  steading;  but  in  a  large  one 
such  as  this,  covering  an  area  of  two  acres,  it  is  not  so  objectionable,  inasmuch 
as  the  stm  shines  freely  into  its  centre  into  the  cattle-courts.  Had  the  thrash- 
ing-machine been  placed  in  the  centre  of  the  quadrangle,  the  straw  would 
have  been  convenientlj  situated  for  all  the  courts,  feeding-boxes,  and  stables. 
This  objection  is  fr-eely  admitted  by  the  tenant,  and  he  would  have  preferred  the 
stackyard  on  the  rising  ground  to  the  west  of  the  steading,  instead  of  the  low 
ground  to  the  east ;  but  a  serious  obstacle  presented  itself  in  a  quicksand  imder* 
ground,  through  which  the  back  lade  from  the  mill-wheel  had  to  be  built ; 
and  rather  than  expend  a  large  sum  in  overcoming  such  a  difficulty,  it  was 
deemed  expedient  to  suffer  the  present  inconvenience.  Both  water  and  steam 
power  are  employed  here.  The  stackyard  covers  about  two  acres  of  ground. 
Where  the  sun  has  free  admittance  in  winter,  the  quadrangular  form  has  the 
advantage  of  having  all  the  premises  locked  in  by  one  gate  at  c^. 

263.  We  think  we  have  now  given  abundant  examples  of  steadings  both  in 
Scotland  and  England,  as  also  remarks  to  illustrate  the  principles  we  wish 
to  maintain.  It  may  be  advisable,  however,  before  concluding  this  part  of 
our  work,  to  g^ve  an  illustration  of  how  an  old  and  inconvenient  steading  may 
be  altered  into  a  new  and  convenient  one,  and  this  we  are  enabled  to  do  by  the 
kindness  of  a  friend. 

264.  Description  op  the  Steading  at  Inverquharity,  in  Forfarshire,  belong- 
ing to  the  Trustees  of  the  late  Charles  Lyell,  Esq.  of  Kinnordy,  with  the  Alterations 
and  Additions,  Plate  XVII.  contains  all  the  particulars  connected  with  the 
alterations  and  additions  effected  on  this  steading.  Fig.  1  contains  the  ground- 
plan  of  the  new  and  old  parts  of  the  steading,  the  open  outlines  showing  the 
old,  and  the  shaded  lines  the  new,  parts  of  the  steading.  Fig.  2  is  a  roof-plan 
of  the  entire  steading  as  amended.  Fig.  3  is  a  south  elevation  of  the  steading 
as  amended,  the  plain  part  showing  the  old,  and  the  stippled  part  the  new,  por- 
tion of  the  steading.  Fig.  4  is  a  vertical  section  of  the  finished  buildings,  indi- 
cated by  the  horizontal  line  A  B  in  ^g,  1.  Fig.  5  is  a  vertical  section  at  the 
vertical  line  C  D  in  fig.  1.  And  fig.  6  is  a  vertical  section  at  the  vertical  line 
E  F  in  fig.  1. 

265.  In  fig.  1,  Plate  XVII.,  in  the  central  range  are :  a  the  corn-bam,  15  feet 
by  33,  with  a  door  and  window  in  front ;  h  chaff-house,  7  feet  by  28,  vnth  a 
door  into  the  straw-bam ;  c  straw-bam,  22  feet  by  51,  with  two  doors  opposite 
near  the  mill ;  d  implement-house  and  guano-store,  12  feet  by  22,  with  a  large 
gate  to  the  front. 

266.  In  the  right  wing  are  tliese  apartments :  e  cart-shed,  19  feet  by  58,  with 
five  port-holes  ;  /hay-house,  18  feet  by  19,  with  a  door  in  fi*ont,  and  an  internal 
one  to  the  cart-horse  stable ;  g  cart-horse  stable,  18  feet  by  65,  of  eleven  stalls, 
with  a  door  and  window  at  the  back,  a  window  into  the  cattle-court  A:,  and  two 
sky-lights  in  the  roof;  h  loose-box,  18  feet  by  10,  with  a  door  in  fit)nt ;  t  cattle- 
shed,  18  feet  by  23,  furnished  with  a  feeding-trough  and  a  turnip-shed  ;  k  cattle- 
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court,  22  feet  by  23,  with  a  gate  in  front;  /  riding-horse  stable,  12  feet  by  16, 
with  a  door;  m  boiling-house,  12  feet  bj  11,  with  a  boiler  and  furnace,  and  a 
door  in  front;  and  a'  outhouse,  17  feet  by  6,  with  a  door. 

267.  In  the  left  wing  are  these  apartments :  n  water-wheel  ark  or  steam- 
engine  room,  17  feet  by  6,  witli  a  window  in  front,  and  door  into  the  open  pas- 
sage r;  0  cow-byre,  17  feet  by  11,  with  a  window  in  front  and  door  to  the 
passage  r;  p  cattle-byres,  17  feet  by  93,  of  four  compartments,  each  with  a  door 
into  the  open  passage  v  and  turnip-shed  q  ;  q  turnip-shed,  14  feet  by  93,  with 
four  doors  in  front ;  r  hen-house,  14  feet  by  14,  with  a  door  in  front ;  s  s  cow- 
byre,  16  feet  by  60,  of  nine  stalls,  with  doors  into  the  adjoining  cattle-byre  p, 
open  passage  r,  and  cattle-court  w ;  t  loose  box,  16  feet  by  11,  with  a  door  in 

front 

* 

268.  The  open  space  between  the  left  wing  and  central  range  is  occupied  by 
four  covered  cattle-courts  w,  one  being  31  feet  by  41,  another  31  feet  by  45,  a 
third,  31  feet  by  45  at  the  widest  part,  and  30  feet  at  the  narrowest,  and  the 
fourth,  31  feet  by  41  at  the  broadest  part,  and  14  feet  at  the  narrowest,  with 
doors  into  the  passages  and  gates  in  front ;  z  the  urine-tank,  15  feet  by  5 ;  and 
y  turnip-store,  15  feet  by  31,  with  a  gate  in  front  This  store  supplies  turnips 
from  its  centre  to  a  double  row  of  feeding-troughs  along  a  3-feet  passage  or, 
through  the  centre  of  the  cattle-courts  w^  as  also  through  three  boles  in  each 
of  its  side  walls  into  feeding-troughs  in  two  of  the  courts  at  V  V.  These  cov« 
ered  courts  are  lighted  by  eight  skylights  in  the  roof^  as  seen  in  fig.  2.  They 
are  separated  from  the  central  range  by  a  covered  passage  u,  5  feet  by  72,  and 
from  the  principal  range  by  an  open  passage  t?,  6  feet  by  97. 

269.  The  two-storeyed  portions  of  this  amended  steading  are  the  principal 
lange  to  the  right  and  the  central  range.  The  upper  storey  of  the  principal 
range  comprehends  the  upper  bam,  33  feet  by  22,  over  the  corn-bam  and  chaff- 
house,  and  the  granary,  19  feet  by  77,  over  the  cart-shed  and  hay-house, 
having  a  stair  from  the  corn-bam,  with  windows  on  both  sides.  The  upper 
storey  of  the  central  range  consists  only  of  one  apartment  over  the  implement- 
house  dl 

270.  The  double-dotted  lines  show  the  urine  drainage  from  the  byres  and 
covered  courts  to  the  urine-tank  z, 

271.  It  will  be  seen  by  the  plan  roof,  fig.  2,  Plate  XVII.,  that  only  two 
stretches  terminate  in  gables,  at  the  loose-boxes  h  and  /,  the  most  in  pavilions, 
while  the  outhouse  c^  has  a  lean-to  roof 

272.  The  extreme  length  of  this  steading  over  walls  is  226  feet,  and  its 
extreme  breadth  in  the  right  wing  is  98  feet,  and  that  of  the  left  wing  108  feet. 
The  width  of  the  apartments  varies  from  16,  17,  18,  19,  to  21  feet 

273.  The  scale  in  Plate  XVII.  is  as  f  of  an  inch  to  the  foot 

274.  The  arrow  points  to  the  north. 

275.  What  the  original  form  of  this  steading  was,  we  do  not  know,  but  in 
the  amended  form,  as  represented  in  Plate  XVIL,  it  is  arranged  very  much  on 
the  principles  we  have  been  advocating,  having  a  principal  range,  a  central  one, 
and  right  and  left  wings.  The  straw  is  conveniently  placed  in  the  central  range 
for  the  stables  on  the  right,  and  the  covered  cattle-courts  on  the  left,  and  not  far 
from  the  cow-byre  8,  Instead  of  having  the  wings  extended  to  afford  accom- 
jaodation  to  feeding  cattle,  the  space  between  the  central  range  and  left  wing 
is  occupied  by  covered  sheds  and  courts,  with  access  to  them  by  means  of  pas- 
tagesw  This  arrangement  admits  of  putting  these  apartments  xmder  one  roof. 
Upon  the  whole,  this  is  a  compact  convenient  steading,  and  is  a  good  illustration 
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of  how  BQ  old  faulty  steading  may  be  converted  into  a  good  new  one.  There 
should  be  a  window  in  the  hay-honse  to  afford  light  to  the  men  when  taking 
the  hay  for  the  borseB.  The  cattle-shed  marked  p  should  be  fitted  up  as  a  byre 
for  feeding  cattle,  in  order  to  allow  the  turnips  to  be  wheeled  into  the  cow-byre  a 
from  the  store  at  q. 

276.  The  architecture  of  the  steadings  ^ven  in  Plates  L  to  IX.  is  of  the 
simplest  descriptioii — plain  rubble-work,  with  broached  ashlar  comers,  rebates, 
lintels,  and  skews,  and  the  roofs  extending  in  stretches,  and  terminating  ia 
gables,  without  points  to  be  affected  by  the  weather.  A  slight  inspectioti  of 
the  isometrical  perspective  of  a  steading  for  Mixed  husbandry,  in  Plate  IX., 
will  at  once  show  the  simplicity  and  neatness  in  which  such  a  structure  may 
be  finished.  A  somewhat  more  ornamental  style  is  given  in  Plate  XV.  of  the 
farm-steading  at  Coleshill,  ia  Berkehire,  the  comers  and  rebates  being  in  raised 
work,  and  the  skews  of  the  gables  ridged  and  pinnacled.  But  should  an  orna- 
mental style  be  desired  in  preference  to  a  plain  one,  we  shall  give  a  few  examples 
^_  ^  of  such,  two  of  the  Eliza- 

bethan, and  one  of  the 
Gothic.  These  are  not  parts 
of  a  steading,  but  are  given 


277.  Fig.  18  represents  a 
simple  form  of  the  Eliza- 
bethan, showing  the  eleva- 
tion of  Bgable,  with  cornices, 
skews,  door,  and  window. 

278.  In  fig.  19  is  repre- 
sented an  ornamental  style 
of  Elizabethan  architecture 
of  an  elevation  of  a  gable, 
comprehending  ornamental 
cornices,  skews,  and  window. 
The  door  is  simple  enough. 

279.  In  fig.  20  is  the  ele- 
vation of  a  gable  in  the 
Gotliic  style,  in  which  the 
ashlar  comers,  rebates,  lin- 
tels, and  aills  are  in  polished 

rused  work.  There  are  no  skews,  the  slating  projecting  over  the  walls,  as 
much  as  to  allow  an  ornamental  boarding.  The  pinnacle  terminating  the  gable 
is  an  essential  feature  in  Gothic  architecture. 

280.  We  would  here  take  the  liberty  of  earnestly  directing  the  attention  of 
landed  proprietors  to  the  condition  of  the  steadings  on  their  farms  when  tbey 
are  offered  to  tenants.  That  a  steading  is  a  necessity  upon  a  farm,  the  wants  rf 
the  farm  obviously  demonstrate;  and  that  every  steading  should  be  so  con- 
structed as  to  be  suitable  to  the  business  of  the  farm  upon  which  it  is  erocted, 
is  a  proposition  which  none  acquainted  with  the  culture  of  land  and  the  rearing 
of  live  stock  will  be  diBpoaed  to  controvert  Unless  suitably  co'nstmcted,  the 
business  of  the  farm,  in  tlie  winter  season,  cannot  be  conducted  in  the  steading 
in  a  satisfectory  manner  to  the  farmer,  or  comfortably  to  the  stock.  On  this 
account,  a  farm  not  having  a  suitable  steading  always  deters  farmers  offering 
the  highest  rent  for  it.     We  regret  to  say  that  many  farms  in  all  parts  of  the 
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country  hare  nnsiutable  steadiDga,  as  regards  accommodatioTi  for  the  mode  of 

farming  practiBed  npoD  them.     When  a  farmer  finds  the  accommodation  inade- 
quate to  the  extent  of  the 

fann,  be  is  hampered  in 

every  kind  of  work  he  has 

to  do  in  it.    He  would  Trish 

it  enlarged,  but  he  has  not 

the  means  himself,  and  on 

applying  to  his  landlord, 

Iw  will  probably  be  told  to 

abide  by  his  bargain.     A 

farmer  placed  in   such  a 

■bait  is  sure  to  incur  loss 

OD  many  articles  of  pro- 
duce, which  in  better  cir- 
cnmiitanceB  would  proba- 
bly yield  him  profit.  Kveu 
on  Uie  sappoaition  that  the 
■leading  is  huge  euough 
for  the  farm,  if  the  arrange- 
ment of  its  apartments  is 
not  suited  to  the  kind  of 

farmiug  puTsned,  inconve-  

oience  is  felt,  and  loss  in- 
curred. The  farmer  must  then  either  advance  his  own  capital  or  must  make  up 
iuB  mind  to  submit  to  constant  loss.  See  how  the  matter  stands  in  such  circum- 
itances  between  landlord 
and  tenant:  on  the  one 
huid,  should  the  farm  be 
nck-reuted,  and  bare  an 
ODsnitable  steading,  the 
landlord  is  deriving  more 
rent  from  the  farm  than 
he  is  entitled  to  receive, 
■nd  the  tenant  sustain- 
ing a  greater  loss  than  he 
■hould  incur;  and,  on 
the  other  hand,  when  the 
(teadiug  is  suitable  to  the 
extent  of  the  farm  and 
the  kind  of  farming  prac- 
tiled,  the  landlord  is  not 
only  entitled  to  the  high- 
est rent  the  land  is  cap- 
•Me  of  realising,  but  the 
teuQt,  at  the  same  time, 
it  Mved  die  risk  of  ex- 
pending capital,  which 
ought  rather  to  be  spent 
in  the  cultivation  of  the  - 
&Ra.  Is  it  not  therefore 
^enrahle,  in  every  case,  when  a  farm  is  offered  to  the  public,  that  the  most 
^Touiable  circnmstances  should  be  secnred  both  to  landlord  and  tenant?  Uost 
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oertainlj ;  and  the  most  effectiye,  Foasonable,  and  just  method  of  obtainmg  that 
security,  is  for  the  landlord  to  make  the  steading  suitable  to  the  size  of  the 
farm  and  its  mode  of  husbandry,  because  then  the  tenant  would  have  nothing 
to  do  but  direct  his  mind  entirely  to  what  is  called  high  fanning.  Were  this 
understanding  acted  upon,  the  kindly  feeling  betwixt  landlord  and  tenant  would 
remain  undisturbed.  But,  unfortunately,  in  most  cases,  steadings  are  not  so 
complete  as  to  meet  the  exigencies  of  the  farm,  and  the  tenant,  knowing  this, 
and  knowing  also  that  he  has  not  the  spare  capital  to  expend  on  buildings, 
binds  himself  to  pay  the  landlord  six  and  a  half  per  cent  on  the  amount  expended 
during  the  course  of  the  lease.  By  this  proceeding  it  is  the  tenant  and  not  the 
landlord  who  has  paid  the  capital  and  interest  required,  whereas  the  steading 
ought  to  have  been  complete  before  the  farm  was  offered  to  the  public.  It  is 
quite  as  unreasonable  in  a  landlord  to  expect  the  highest  rent  for  a  farm  with  an 
incomplete  steading,  as  for  a  farmer  to  expect  as  great  a  price  for  the  same  ox 
in  a  lean  as  in  a  fattened  condition.  If  a  per-centage  is  deemed  a  fair  demand 
by  the  landlord  on  the  tenant  in  those  circumstances,  it  is  our  opinion  that  it 
would  be  equally  fair  to  demand  from  the  landlord  payment  of  the  same  per- 
centage when  the  tenant  expends  his  capital.  And  yet  how  astounded  would 
any  proprietor  be  were  such  an  equitable  demand  proposed  by  a  &rm6r  when 
bargaining  for  a  lease,  and  with  what  equanimity  he  would  expect  the  highest 
rent  for  his  land^  however  incomplete  may  be  the  state  of  the  steading  I 
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281.  We  offer  a  few  remarks  on  the  principles  which  should  regulate  our 
choice  of  the  relative  position  betwixt  the  farmhouse  and  steading,  and  of  the 
site  to  be  occupied  by  the  farmhouse  : — 

282.  Position  of  Farmhouse  and  Steading, — In  regard  to  the  relative  posi- 
tions which  the  farmhouse  and  steading  should  occupy,  it  has  been  remarked 
by  a  recent  writer,  that  "it  is  generally  advised  that  the  farmhouse  should  be 
placed  directly  in  front ;  to  which,  however,  it  may  be  objected,  that  it  casts  a 
shade  over  the  southern  entrance  of  the  yard,  if  very  near ;  and,  if  too  far  off,  its 
distance  will  be  found  to  be  inconvenient.  Perhaps  the  best  situation  is  on  one 
side  of  the  farmyard,  with  the  common  parlour  and  kitchen  opening  nearly  into 
it :  farmers  may  talk  as  they  like  about  unhealthy  odours  arising  from  the  stables 
and  yards,  but  there  never  was  any  one  injured  by  them,  and  they  cannot  keep 
too  close  an  eye  upon  their  servants  and  stock."*  If  formers  "  cannot  keep  too 
close  an  eye  upon  their  servants  and  stock,"  and  if  the  position  of  their  houses 
will  enable  them  to  do  so,  they  should  do  something  more  than  place  them  "on 
one  side  of  the  farmyard ;  **  they  must  remain  constantly  in  them,  and  cause 
"  their  servants  and  stock  "  to  be  continually  in  sight  in  the  farmyard,  other- 
wise their  watching  will  be  of  no  avail ;  for  when  the  servants  come  to  know 
that  the  house  has  been  placed  there  merely  to  watch  their  proceedings,  they, 
at  least,  if  not  the  stock,  can  and  will  easily  avoid  tlie  particular  place  constantly 
overlooked  by  the  house.  The  truth  is,  and  every  farmer  knows  it,  that  it  is 
not  the  spot  occupied  by  his  house,  whether  here  or  there,  that  maintains  his 
authority  over  his  servants ;  he  knows  that  he  himself  must  be  "up  and  doing" 

*  BriHth  Uutbandty,  vol.  i.  p.  86. 
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in  the  fields,  in  the  farmyard — everywhere — ere  he  can  ascertain  whether  his 
servants  are  doing  their  work  well,  and  his  stock  thriving  apace.  Inconve- 
nience to  himself  in  going  a  great  distance  betwixt  his  house  and  the  steading 
will  induce  the  fanner  to  place  his  house  near  rather  than  at  a  distance  from  the 
steading.  He  wishes  to  be  within  call, — to  be  able  to  be  on  the  spot  in  a  few 
seconds,  when  his  presence  is  required  in  the  farmyard,  the  stable,  the  byre, 
or  the  bam ;  but  more  than  this  he  does  not  want,  and  need  not  care  for.  Place 
the  house,  therefore,  if  the  choice  is  given,  on  some  pleasant  spot,  neither 
"  direct  in  front,"  nor  much  in  the  rear,  of  the  steading.  If  there  be  no  such 
spot  at  hand,  make  one  for  the  house,  place  it  there,  and  dwell  in  it,  vnth 
the  comfortable  assurance  that  servants  will  not  regard  their  master  the  less, 
or  the  stock  thrive  the  worse,  because  he  happens  to  live  beyond  the  influence 
of  the  "  unhealthy  odours  arising  from  stables  and  yards," — odours,  by  the 
way,  of  the  unpleasantness  of  which  we  never  heard  a  farmer  complain.  No  one 
of  that  class  but  a  sloven  would  place  his  house  beside  a  dunghill. 

283.  Site  of  Farmhouse, — With  reference  to  site^  Mr  Allen,  in  his  work  entitled 
Rural  Architecture,  an  American  work,  has  some  remarks  worth  quotation :  "A 
fitness  to  the  purpose  for  which  the  dwelling  is  constructed  should  unquestion- 
ably be  the  governing  point  in  determining  its  position.  The  site  should  be  dry 
and  slightly  declining,  if  possible,  on  every  side ;  but  if  the  surface  be  level,  or 
where  water  occasionally  flows  from  contiguous  grounds,  or  on  a  soil  naturally 
damp,  it  should  be  thoroughly  drained  of  all  superfluous  moisture.  That  is  in- 
dispensable to  the  preservation  of  the  house  itself  and  the  health  of  its  inmates. 
The  house  should  so  stand  as  to  present  an  agreeable  aspect  from  the  main 
points  at  which  it  is  seen,  or  the  thoroughfares  by  which  it  is  approached.  It 
should  be  so  arranged  as  to  afford  protection  from  wind  and  storm  to  that  part 
most  usually  occupied,  as  well  as  be  easy  of  access  to  the  out-buildings 
appended  to  it.  It  should  have  an  unmistakable  frt)nt,  sides,  and  rear ;  and 
the  uses  to  which  its  various  parts  are  applied  should  distinctly  appear  in  its 
outward  character.  It  should  combine  all  the  advantages  of  soil- cultivation, 
water,  shade,  and  shelter,  which  the  most  liberal  gratification,  consistent  with 
the  circumstances  of  the  owner,  may  demand.  If  a  site  on  the  estate  command 
a  prospect  of  singular  beauty,  other  tilings  equal,  the  dwelling  should  embrace 
it ;  if  the  luxury  of  a  stream  or  a  sheet  of  water  in  repose  present  itself,  it 
should,  if  possible,  be  enjoyed  ;  if  the  shade  and  protection  of  a  grove  be  near, 
its  benefits  should  be  included — in  fine,  every  object  in  itself  desirable,  and  not 
embarrassing  to  the  main  purposes  of  the  dwelling  and  its  appendages,  should 
be  turned  to  the  best  account,  and  appropriated  in  such  a  manner  as  to  combine 
all  that  is  desirable  both  in  beauty  and  effect,  as  well  as  in  utility,  to  make  up 
a  perfect  whole  in  the  family  residence. 

284  "  Attached  to  the  building  site  should  be  considered  the  quality  of  the 
soil  as  affecting  cultivation  and  growth  to  shrubbery  and  trees — at  once  the 
ornament  most  effective  to  all  domestic  buildings,  grateful  to  the  eye  always  as 
objects  of  admiration  and  beauty — delightful  in  the  repose  they  offer  in  hours 
of  lassitude  or  weariness ;  and  to  these,  that  indispensable  feature  in  a  perfect 
arrangement,  the  garden,  both  fruit  and  vegetable,  should  be  added." 

285.  On  the  subject  of  trees  and  shrubs — a  due  appropriation  of  which  "  to  an 
agreeable  residence  is  equal  in  importance  to  the  style  and  arrangement  of  the 
bouse  itself" — ^the  same  author  has  some  remarks  worthy  of  notice.  "  The 
proper  disposition  of  trees  and  shrubbery  around,  or  in  the  vicinity  of  buildings, 
i«  hx  too  little  understood,  although  taree-planting  about  our  dwellings  is  a 
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practice  pretiy  general  throughout  our  country.  Nothing  is  more  common  than 
to  Bee  a  man  build  a  house,  perhaps  in  the  most  elaborate  and  expensive  style, 
and  then  plant  a  row  of  trees  close  upon  the  front,  which,  when  grown,  will 
shut  it  almost  entirely  out  of  view,  while  he  leaves  the  rear  as  bald  and 
unprotected  as  if  it  were  a  bam  or  a  horse-shed — as  if  in  utter  ignorance,  as  he 
probably  is,  that  his  house  is  more  effectively  set  off  by  a  flanking  and  back- 
ground of  tree  and  shrubbery,  than  in  front — and  this  is  called  good  taste. 
Let  us  examine  it.  Trees  near  a  dwelling  are  desirable  for  shade ;  shelter  they 
do  not  afford,  except  in  masses,  which  last  is  always  better  given  to  the  house 
itself  by  a  verandah.  Immediately  adjoining,  or  within  touching  distance  of  a 
house,  trees  create  dampness,  more  or  less  litter,  and  frequently  vermin.  They 
injure  the  walls  and  roof  by  their  continual  shade  and  dampness.  They  exclude 
the  rays  of  the  sun,  and  prevent  a  circulation  of  air.  Therefore,  close  to  the 
house,  trees  are  absolutely  pernicious,  to  say  nothing  of  excluding  all  the 
architectural  effect  from  observation,  when,  if  planted  at  proper  distances,  they 
compose  its  finest  ornaments." 

86.  Working  Part  of  the  Farmhouse. — The  principles  which  should  regu- 
late the  arrangement  of  that  part  of  the  farmhouse  which  is  exclusively 
devoted  to  labour  have  an  intimate  connection  with  the  management  of  the 
farm.  The  part  we  allude  to  includes  the  kitchen  and  dairy,  and  their 
accompanying  apartments.  Now,  it  may  frequently  be  seen  in  the  plans 
furnished  by  architects,  that  to  give  the  farmhouse  a  fashionable  and  airy 
appearance,  the  working  portion  of  it  is  too  often  contracted  and  inconveniently 
arranged.  The  principle  of  its  construction  should  be,  to  make  this  part  of  the 
house  thoroughly  commodious  in  itself,  and  at  the  same  time  prevent  its  giving 
the  least  annoyance  to  the  rest  from  noise  or  disagreeable  effluvia,  which  cannot 
at  all  times  be  avoided  in  the  labours  of  the  kitchen.  Both  objects  would  be 
accomplished  by  placing  it  independent  of  the  main  body  of  the  house,  and  this 
is  best  effected  by  a  jamb.     Whatever  may  be  the  external  form  given  to  the 

house,  the  relative  positions  of  its 
two  parts  may  easily  be  preserved, 
whether  in  the  old-£Bishioned  form 
of  a  front  tenement  and  back  jamb, 
or  the  more  modem  and  beauteous 
form  of  the  Elizabethan  style. 

287.  The  ground-plan  which  we 
recommend  of  the  kitchen  and  use- 
ful parts  of  the  farmhouse  in  which 
work  is  performed,  may  be  seen  in 
fig.  21,  where  a  is  the  kitchen,  18 
feet  by  16,  and  10  in  height,  provided 
with  two  windows  ;  a  door  into 
the  interior  of  the  house,  another 
to  the  kitehen-pantry  k  and  dairy  m, 
and  a  third  to  the  scullery  d  and 
porch  p.  A  large  kitchen-range, 
oven,  and  frimace-pot  are  at  &, 
a  commodious  lock-up  closet  c,  a 
wall -press  A,  and  a  dresser  and 
table  g  g.  There  is  a  stair  at  c  to  the  servants'  and  other  apartments  above, 
and  which  also  leads   to   the   principal   bedrooms   in  the  upper  storey  of 
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the  House.  Beyond  the  kitchen  is  the  scullery  d,  which  contains  a  large  ftir- 
nace-pot  e,  a  sink  in  the  window/,  a  wall-press  hj  and  a  dresser  g.  This  apart- 
ment is  18  feet  by  10  feet,  and  10  in  height.  A  door  from  it,  and  another 
from  the  kitchen,  open  on  a  lobby  common  to  both,  and  which  gives  access  by 
another  door  to  the  principal  kitchen  entrance-door  through  the  porch  p.  The 
porch  />,  6  feet  square,  is  erected  for  the  purpose  of  screening  both  the  kitchen 
and  scullery  from  wind  and  cold,  and  it  has  a  window.  On  going  to  the  right 
from  the  kitchen  to  the  kitchen-pantry  k,  is  a  wall-press  in  the  passage  at  a. 
The  pantry  k  is  provided  with  a  door ;  a  window  which  should  look  to  the  east 
or  north;  a  larder  /,  and  abundance  of  shelving  at  o;  it  is  12  feet  square,  having 
a  roof  of  10  feet  in  height.  Beyond  this  pantry  is  the  milk-house  or  dairy  wi, 
having  two  windows  also  facing  to  the  north  or  east ;  a  lock-up  closet  w,  and 
shelving  o  o  around  the  walls ;  it  is  18^  feet  by  12,  and  10  in  height. 

288.  These  are  the  different  apartments  on  the  ground-floor,  and  their  relative 
positions,  required  for  conducting  the  business  of  a  farm  within  the  house,  and 
in  the  fitting  up  of  which  are  many  particulars  which  require  attention.  The 
floor  of  the  kitchen  should  be  of  flagged  pavement  polished,  that  it  may  be  cleaned 
with  certainty  and  ease.  The  outside  walls  and  ceiling  should  be  lathed,  and 
all  the  walls  and  ceiling  plastered  with  the  best  hair-plaster.  Iron  hooks,  both 
single  and  double,  should  be  screwed  into  the  joists  of  the  roof,  from  which 
may  be  suspended  hams  or  other  articles.  The  dressers  g  are  best  made  of 
plane-tree  tops  and  black  American  birch  frames,  the  chairs  of  the  latter  wood, 
and  the  stools  of  common  fir.  In  case  of  accidents,  or  negligence  in  leaving 
them  unfastened  at  night,  it  would  be  well  to  have  the  lower  sashes  of  the 
windows  of  the  kitchen  and  scullery  fast,  and  the  upper  ones  only  to  let  down 
for  the  occasional  admission  of  fresh  and  the  escape  of  heated  air. 

289.  In  the  scullery,  the  sink  /  should  be  of  polished  free-stone,  made  to  fit 
the  window-void,  with  a  proper  drain  from  it,  provided  with  a  cesspool.  The 
floor  should  be  of  the  same  material  as  that  of  the  kitchen,  for  the  sake  of 
cleanliness.  The  outside  wall  and  ceiling  should  be  lathed,  and  all  the  walls 
and  roof  plastered.  There  should  be  a  force-pump  in  the  scullery  to  fill  a 
cistern  with  water  at  the  upper  part  of  the  house,  to  contain  a  constant  supply 
for  the  sink.  A  boiler  behind  the  kitchen  fire,  provided  with  a  small  cistern 
and  ball-cock  in  connection  with  the  upper  cistern,  for  the  supply  of  cold 
water  into  the  boiler ;  and  a  cock  from  it  in  the  kitchen,  and  another  from  it 
in  the  scullery,  for  drawing  off  warm  water  when  required,  could  be  fitted  up 
at  no  great  cost,  and  would  be  found  a  most  serviceable  apparatus  in  a  farm- 
house. 

290.  The  large  furnace-pot  e  should  be  built  in  with  fire-brick,  surrounded 
with  common  brick,  plastered  and  protected  with  cloth  on  the  outside,  rubbed 
liard  into  the  plaster,  and  the  mouth  of  the  pot  protected  with  a  4-inch  thick 
pavement  polished.  To  carry  off  the  superfluous  steam,  a  lead-pipe  should  be 
fastened  into  a  narrow  immovable  portion  of  the  pot-lid,  and  passed  through  the 
wall  into  the  flue.  A  tin  pipe  soon  rusts  and  wastes.  An  iron  bar  should 
project  from  the  stone-wall,  having  a  horizontal  eye  at  its  end  directly  over 
the  centre  of  the  furnace-pot,  to  receive  the  stick  into  when  making  the  por- 
ridge for  the  reapers'  morning  meal  in  harvest.  The  dresser  g  should  be 
of  the  same  material  as  that  of  the  kitchen.  There  should  be  iron  hooks 
toened  into  the  roof  for  hanging  any  article  on.  Shelving  is  also  useful  in  a 
Bculleiy. 

291.  The  outside  walls  and  ceiling  of  the  kitchen-pantry  k  should  be  lathed, 
&Qd  all  the  walls  and  ceiling  plastered.    The  flooring  should  be  of  the  same  mate- 
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rial  as  that  of  the  kitchen,  or  of  hard  brick.  The  shelving  o  shonld  be  of  wood 
of  several  tiers,  the  lowest  row  being  3  feet  above  the  floor.  The  movable 
portion  of  the  window  shonld  be  protected  with  fly  zinc-gauze,  and  so  also  the 
side  and  door  of  the  larder  Z.  A  few  iron  hooks  in  the  roof  will  be  found  useful 
for  hanging  up  game  or  fowls.  A  set  of  steps  for  reaching  above  an  ordinaiy 
height  is  convenient  in  a  pantiy. 

292.  The  outside  walls  and  ceiling  of  the  milk-house  m  should  be  lathed,  and 
the  walls  and  roof  plastered.  The  flooring  should  bo  of  polished  pavement,  for 
the  sake  of  coolness.  The  windows  should  be  protected  in  the  movable  part 
with  fly  zinc-gauze,  which  is  much  better  than  wire-gauze ;  and  the  side  and 
door  of  the  lock-up  closet  n  should  also  be  lined  with  zinc-gauze.  The  best 
shelving  for  a  milk-house  is  marble,  and  though  this  substance  may  appear  ex- 
travagant in  a  farmhouse,  the  price  of  marble  is  now  so  much  reduced  that  it 
is  worth  the  extra  expense,  the  import  of  foreign  marble  being  now  free.  Marble 
is  always  cool,  and  easily  cleaned  and  freed  of  stains.  Scottish  marble  is  hard 
and  unequal  of  texture.  The  grey-veined  marble  from  Leghorn  is  therefore 
preferable,  though  the  black  marble  of  the  county  of  Galway  in  Lreland  is 
equally  good  ;  but  the  grey  colour  has  a  coolness  and  freshness  about  it  in  a 
dairy  which  the  black  does  not  possess.  Polished  pavement  is  the  next  best 
material  for  coolness,  but  it  is  very  apt  to  stain  with  milk  or  butter,  and  the 
stains  are  difficult  of  removal  We  speak  from  experience,  and  know  liie  labour 
required  to  keep  stone-shelving  in  a  milk-house  always  sweet  and  clean ;  and 
let  us  say  farther,  imless  it  is  so  kept,  any  other  material  is  preferable  to  it. 
If  marble  be  rejected  on  account  of  expense,  we  would  recommend  stout  shelv- 
ing of  beech  or  plane-tree,  as  being  smooth,  and  hard,  and  easily  kept  clean. 
This  shelving  should  be  2  feet  broad,  1^  inch  thick,  and,  to  be  convenient, 
should  not  exceed  the  height  of  3  feet  from  the  floor. 

293.  It  is  necessary  to  make  the  wall  which  separates  the  kitchen  and  scul- 
lery from  the  milk-house  and  pantry  of  brick  or  stone,  to  keep  the  latter  apart- 
ments more  cool,  and  less  likely  to  be  affected  by  the  heat  and  vapour,  which 
must  of  necessity  sometimes  escape  from  the  scullery.  It  would  no  doubt  be 
convenient  for  the  removal  of  the  milk  dishes  to  have  a  door  between  the 
scullery  and  milk-house  ;  but  it  is  much  better  to  avoid  every  risk  of  contamin- 
ation from  a  place  which  must  at  times  be  filled  with  vapours  injurious  to  milk 
— a  substance  which  is  at  all  times  delicately  susceptible  of  injury. 

294.  The  windows  of  all  the  apartments  should  be  provided  with  shutters  on 
the  inside  ;  and  it  may  be  a  safe  precaution  against  nocturnal  intruders  to  pro- 
tect those  of  the  milk-house  and  pantry  with  iron  stancheons  on  the  outside,  as 
their  windows  should,  occasionally  at  least,  be  left  open  even  all  night. 

295.  On  this  side  of  the  kitchen  will  be  observed  a  stair.  It  is  4  feet  in  width, 
and  intended  to  lead  to  the  storey  above  the  kitchen-floor,  as  also  to  the  upper 
storey  of  the  principal  part  of  the  house.  The  storey  above  the  kitchen  may  be 
subdivided  in  this  way :  let  a  continuation  of  the  brick  or  stone  wall  which 
separates  the  kitchen  and  scullery  from  the  milk-house  and  kitchen-pantry 
be  carried  up,  in  the  form  of  a  partition  of  latji  and  plaster,  to  the  roof  of  the 
second  storey,  which  may  be  9  feet  in  height,  as  seen  on  the  right  of  ^,  fig.  22. 
The  wall  of  the  kitchen-flue  b  should,  of  course,  be  carried  up  to  a  chimney-stalk 
above  the  ridging,  containing  at  least  four  flues  from  below,  one  of  the  kitchen 
fire,  one  of  the  small  furnace-pot  of  the  kitchen,  one  of  the  oven,  and  one  of  the 
large  furnace-pot  in  the  scullery ;  but  there  should  also  be  one  from  the  room 
above  the  scullery,  and  one  from  one  of  the  rooms,  above  the  kitchen ;  and, 
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to  render  both  kitcben  and  scullery  as  wholesome  by  ventilation  as  possible, 
there  should  be  a  small  flue  from  the  ceiling  of  each  to  carry  o£f  heated  air  and 
vapour.  The  kitchen  stalk  would  thus  contain  six  flues  from  below  and  two 
from  above. 

296.  The  upper  storey  should  be  partitioned  o£f  in  the  way  as  seen  in  Gg.  22. 
Let  the   apartment  a  above  the 


Fig.  22. 
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scullery  be  fitted  up  with  a  fire- 
place/as  a  bedroom  for  the  female 
servants,  having  a  closet  c  in  the 
outer  waU.  After  taking  off  a  pas- 
sage g  of  3^  feet  in  width  along 
the  whole  length  of  this  part  of  the 
house,  this  room  will  bel4  feet  by  10. 
The  space  above  the  kitchen  may 
be  divided  into  two  bedrooms,  one 
6, 14  feet  by  9  feet,  and  9  in  height, 
with  a  fireplace /and  window,  and 
doset  c  This  might  be  occupied 
as  a  sitting-room  and  bedroom  by 
the  housekeeper,  if  the  services  of 
such  a  person  are  required ;  if  not, 
it  might  be  a  large  store-room, 
with  a  fireplace,  which  would  be 
useful  for  various  purposes.  The 
room  d^  14  feet  by  8  feet  3  inches, 
and  9  in  height,  having  a  window  in  it,  but  no  fireplace,  might  be  a  bedroom 
for  occasional  stranger  servants.     It  has  a  closet  e  in  it,  3  feet  by  2  in  depth. 

297.  At  the  end  of  the  passage  is  a  water-closet  i,  lighted  by  a  window  in 
the  gable  of  the  jamb.  It  is  5  feet  3  inches  by  3^  feet.  It  has  water  from  the 
same  cistern  that  supplies  the  sink  in  the  scullery,  and  its  soil-pipe  descends  in 
an  appropriate  recess  in  the  wall.  Its  window  could  give  light  to  the  passage 
^  by  a  glass  window  above  the  door,  or  light  might  be  obtained  by  a  cupola 
in  the  roof,  or  from  the  cheese-room  h  by  windows  in  the  lath-and-plaster  wall. 

298.  The  entire  space  above  the  kitchen-pantry  and  milk-house  may  be  appro- 
priated to  a  cheese-room  A,  29  feet  2  inches  by  12  feet,  and  9  in  height,  with  3 
wmdows.  Besides  the  floor,  proper  shelving  m  m  would  afford  accommodation  to 
the  cheese,  in  its  various  stages  towards  maturity ;  and  the  lower  halves  of  the 
windows  provided  with  Venetian  shutters,  outside  the  glass,  to  regulate  the  air 
into  the  room  when  the  windows  are  opened.  Except  in  dairy  farms,  the  milk- 
house  and  cheese-room  are  most  conveniently  placed  within  the  farmhouse. 

299.  If  there  is  sufficient  room  in  the  roof  above  these  various  apartments  for 
a  garret,  access  can  be  obtained  to  it  by  a  stair  at  Z,  which  would  have  to  return 
npon  itself  in  ascending  the  9  feet,  the  height  of  the  storey ;  and  both  this  stair 
and  the  one  k  down  to  the  kitchen  could  be  lighted  by  a  long  window  at  n.  If 
there  is  no  garret,  then  the  cheese-room  will  be  32  feet  3  inches  in  length,  by 
dispensing  with  the  stair  Z,  as  also  with  the  window  n. 

300.  These  dimensions  of  kitchen  and  other  apartments  would  be  suited  to 
the  farmhouse  of  a  farm  of  from  500  to  1000  acres,  under  the  Mixed  husbandry. 
The  milk-house  may,  perhaps,  be  large  enough  for  a  small  dairy-farm ;  but  should 
It  be  preferred  in  the  farmhouse,  and  it  be  too  small  for  that  purpose,  it  might 
easily  be  enlarged  by  iiKjreasing  the  length  and  breadth  of  the  building. 
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SOI.  JftwM,  Elevatiom,  and  Seetioiu  of  FttrmAousei. — We  now  proceed  to  f 
illoBtratioDH  of  fannhoDfies  of  variona  sizei  and  in  difierent  stjles.  In  Ag.  23 
gire  a  grotind-plan  of  a  firet-claSB  fannhonae  :  a  the  entnuioe  Steps  ;  b 
ante-hall,  7  feet  vide,  with  seat  c ;  d  library,  ofBco,  or  Btndy,  12  feet  sqn 
There  are  two  doors  to  this  room — one,  the  public,  entering  from  die  ante- 
b,  the  other  leading  to  the  liall  e  e,  7  feet  wide;  //drawing-room,  20  feet 
16;  g  g  the  dining-room,  20  feet  by  IG ;  h  h  Btore-room,  16  feet  by 
I  I  stairs  to  eecond  floor,  3  feet  6  inches  wide ;  it  it  kitchen,  16  feet  eqni 
t  kitcfa en-pan tty,  10  feet  6  inches  by  8  feet ;  m  vt  milk-honse,  25  feet  by 
with  closet  n,  8  feet  by  5  feet  6  inches.    A  lift  o  is  placed  in  this  closet, 


Fig.» 


which  articles  are  conveyed  to  the  cheese-room  above ;  p  p  BColleiy. 
8  feet  6  inches,  with  pantry  q,  wash-boiler  r,  and  slop-stone  >.  The 
to  servants'  bedroom  are  at  t  I;  u  u  a  passage,  3  feet  wide,  leadii 
entrance  t> ;  u)  a  water-closet,  3  feet  6  inches  wide. 

302.  In  the  upper  floor,  fig.  24,  a   a,  b  b  are  the  principal  V 
feet  by  16 ;  c  c  small  bedroom,  12  feet  square ;  d  d  nursery,  16 
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e  linen-closet,  7  feet  eqaare  ;  /  water-closet,  S  feet  wide ;  g  g  BervButs'  bed- 
room, 16  feet  square ;  A  h  cheeBe-room,  33  feet  9  inches  by  16  feat ;  i  lift ; 
le  k  loof  of  BCnllery. 


303.  Fig.  25  shows  ut  alternative  arrangement  of  part  of  chamber-floor  storey, 
in  which  a  corre- 
"poods  with  ff  g, 
%.  24  ;  a  passage  b 
b^g  taken  off  it, 
to  give  entrance  to 
»  bedroom  c  built 


3(M.  In  Plato 
XVIII.,  fig.  1,  we 
gire  a  drawing  of 
front  elevation  in  the 
Toara  Gothic  style; 
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fig.  3  being  an  alternative  design  in  the  Italian  etyle ;  fig.  2  being  a  second 
alternative  design,  adapted  for  three  storeys,  in  the  Tudor  Gothic  style. 
305.  In  fig.  26  we  give  a  side  elevation  (left  hand  in  plan  fig.  23) ;  in  fig.  27  back 
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elevation  (along  the  back  of  the  plan,  fig.  23) ;  in  fig.  28  side  elevation  (right- 
hand  side  of  plan  in  fig.  23),  finished  to  show  stone-rubble  walling ;  in  fig.  29, 


Fig.  27. 
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longitudinal  section  in  the  line  A  b,  fig.  23 ;  in  fig.  30  back  elevation  of  alter- 
native design  in  same  style  as  fig.  3,  Plate  XVIII. ;  in  fig.  31  a  vertical  section 
of  milk-house  m  m,  fig.  23,  and  above  it  cheese-room  h  h,  fig.  24. 
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306.  Second  Deagn  for  Fatt-CUm  Farmhoiae. — In 

lt->i-  fig.  32  we  give  gronnd-plan,  and  in  figs.  33  and  34 

j^fS^  cell&r  plan,  and  aIt«niatiTe  cellar  plan,  a&d  in  fig.  35 

j^^  P^k  chamber  or  first-floor  plan  of  a  fonnhoase,  designed  in 

j^<r     I    ^i^k         the  Italian  style,  with  campanile  tower. 

J^_\}/^^S^         307.  Ground .Ptot.— In  fig.  32,  o  is  the  entrance-hall, 

'fj""""        'iV  SfeetsqTiaro;  (&  drawing-room,  16  feet  bv  12  ;  ccparlonr 

or  dining-room,  15  feet  by  12  ;  d  d  the  kitchen,  15  feet 
by  12 ;  e  the  scolleiy,  12  feet  by  10 ;  /  the  larder,  6  feet 
square ;  g  the  china-pantiy,  6  feet  square ;  A  the  cen- 
tral lobby,  4  feet  wide ;  i  i  staircase,  6  feet  wide ;  1: 
water-closet  and  place  for  hats,  3  feet  wide ;  1 1  tuHk- 
house,  25  feet  by  12  ;  m  m  cheese-room,  25  feet  by  12. 
308.  Cellar  Plan.— Fig.  33  shows  the  cellar  ar- 
rangement under  the  kitchen,  where  the  "  cheese-room  " 
and  "  milk-house  "  are  not  in  the  groond  floor,  and 
where  a  is  the  stair,  3  feet  wide ;  b  the  coal-store,  9  feet 
u  by  5  feet  6  ioches ;  c  the  beer  and  wine  store,  9  feet  by 
^rimmi^^^'^'a^'"  ^  '^^*  ®  inches ;  d  d  milk-honse,  24  feet  by  11.  In 
this  arrangement  the  bedroom  d,  fig.  35,  is  taken  as 
the  cheese-room.  In  fig.  34  the  cellar  plan  is  shown  as  under  the  milk-hoose 
t  I,  and  cheese-room  m  m,  fig.  32.  In  fig.  34  tlie  part  a  a  is  arranged,  as  in 
fig.  33,  with  ooal  and  beer  stores,  as  there  indicated ;  b  b  being  a  general  store- 
cellar. 

309.  Chamber  pjan. — Fig.  35 :  a  a  bedroom,  12  feet  sqnare ;  (  balcony ; 
c  e  bedroom,  15  feet  by  12 ;  d  bedroom,  12  feet  by  1 1  ;  ee  bedroom,  12  feet 
by  10  at  widest,  and  6  feet  at  narrowest  part ;  //  bedroom,  12  feet  by  10 ; 
g  bath-room,  8  feet  square  ;  h  balcony. 

310.  Elevatiom  and  Section  of  Farmhouit,  of  which  plans  are  given  in  figs. 
32,  33,  34,  and  35.— Front  elevation  in  fig.  36  j  back  elevation  in  fig.  37 
elevation  of  side  towards  left  hand  in  ground-plan,  fig.  32,  is  given  in  fig.  38 
the  elevation  of  side  towards  right  hand  in  plan,  fig.  32,  ia  given  in  fig.  39 
a  transverse  section  on  the  line  a  b  in  ground-plan,  fig.  32,  is  given  in  fig.  40. 
The  scale  to  which  these  drawings  are  constructed  is  given  in  fig.  32. 
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311.  Third  Design  for  a  First-Class  Farmhouse. — We  now  present  a  third  set 
of  plans  of  a  farmhouse  in  the  Tudor-Gothic  style,  the  arrangement  of  the  apart- 
ments of  which  present  some  claims  to  consideration.  The  plans  are  reduced 
from  designs  in  Mr  Scott  Burn's  work,  Model  Designs  for  Villas, 

312.  Oround'Plan, — In  ^g.  41  we  give  a  sketch  of  the  ground-plan,  with  scale 
attached,  in  which  a  is  the  hall,  7  feet  6  inches  wide ;  b  b  the  drawing-room, 
16  feet  6  inches  square ;  c  c  the  dining-room,  16  feet  6  inches  by  12  feet  9 
inches ;  dd  breakfast-room,  12  feet  9  inches  square ;  e  e  kitchen,  12  feet  9  inches 
B^Tiare ;  /  scullery,  8  feet  5  inches  by  12  feet  9  inches ;  g  pantry,  6  feet  by  4 
feet  9  inches ;  A  staircase,  3  feet  wide. 


Fig.  41. 


(»Rooiri>-i>i.AM  or  rARKBOutic  im  TaDon-ooTXio  stttji. 


Fig.  42. 
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313.  Chamber  or  Firtl  Floor  Plan,  fig.  42. — a  a  principal  bedroom,  16  feet  6 
inoheB  by  12  feet  9  inobes,  irom  which  ia  entered  the  dreBsing-room  b,  5  feet  9 
inches  by  5  feet  3  inches ;  c  the  flat  over  window,  4  feet  wide ;  d  flat  over  door, 
4  feet  wide ;  e  e  front  bedroom,  12  feet  9  inches  by  12  feet  9  InobeB ;  //  back 
bedroom,  12  feet  9  inches  by  12  feet  9  inches ;  g  bedroom,  12  feet  9  inches  by 
12  feet  3  inches ;  h  bedroom,  12  feet  9  inches  by  12  feet  3  inches  ;  i  bath-room, 
8  feet  by  5  feet ;  jt  water-cloeet,  3  feet  wide  ;  I  well-hole  ;  m  sttdrB. 

314.  Plan  of  Attic  or  l^ird  Storey,  fig.  43. — a  landing,  6  feet  6  inches  wide  ; 
Y^^^  6  stairs,  2feetGincheB 

wide  c  servants' bed- 
room 12  feet  9  inches 
by  12  feet;  d  second 
bedroom  or  store- 
room 12  feet  9  inches 
by  12  feet ;  e  e  plan 
of  roof  over  apart- 
ments g  and  h  iu  fig. 
42  //plan  of  roof 
over  apartments  a  a, 
h  t  h  in  fig.  42. 

315  CeUar  Plan, 
fig  44— The  cellar 
occupies  the  part  un- 
der the  apartments 
dd,e  e,f,  and  c  c,  in 
fig.  41.  In  fig.  44 
a  d  is  the  staircase, 
3  feet  wide,  entered  from  the  point  t,  io  fig.  41 ;  b  the  landing,  5  feet  wide ;  c  the 

cellar  or  store-room,  12  feet  9  inches  square ; 

d  beer-cellar,   12  feet  9  inches  by  6  feet ; 

e   wine-ceUar,  same   dimensions ;  /  and  g 

milk-rooms,  each  12  feet  9  inches  by  12  feet. 

316.  Ekvationa  and  SectioJia. — In  fig,  45 
we  give  sketch  of  front  elevation  ;  in  fig.  46 
back   elevation ;    in   fig.  47    end    elevatiou 

1  towards  apartments  e  e  and  /,  fig.  41  ;  in 
'_,  48  end  elevation  towards  apartments 
b  b  and  g,  fig.  41 ;  in  fig.  49  transverse  sec- 
tion on  ^e  hno  a  b,  fig.  41. 

317.  Enlarged  Drawings  <md  Detmlt.— 
1  From  the  Bmall  scale  to  which  the  eleva- 
J  tions  now  given  are  drawn,  the  pecaliaritieg 

of  window  and  door  ornamentation  are  not 
observable  ;  to  show  these,  we  now  give,  in 
fig.  50,  enlarged  drawings  of  part  of  the  front 
elevation  in  fig.  45,  in  which  is  the  front 
entrance-door  and  window  to  breakfostr 
room  d  d,  fig.  41.  In  fig.  51  we  give  ele- 
vation of  gable  above  the  apartment  e  e  in  fig.  42,  showing  barge-boud,  attic 
window,  and  one  chimney-shaft.  In  fig.  52  we  give  the  elevation  of  two  of 
the  tiiree  windows  in  end  elevation,  fig.  48,  to  the  apartments  c  e  and  /  in 
fig.  41. 


318.  It  may  be  objected  to  the  designs  which  we  have  given  for  first-clasa 
fanshoDses  that  tbey  are  too  ornate,  and  would  involve  in  tbeir  erection  a  for 
gmier  eum  thaji  the  ordioary  circumstances  of  farming  economy  woald  warrant 
ffjutiry.  While  conceiving  it  to  be  our  duty  to  give  each  design  complete, 
vitli  the  peculiar  omatnent  fitted  to  its  style-cleaving  tbis  to  be  adopted  or  not 
U  desired — we  have  endeavoured  to  meet  the  above  objection  by  giving  plana 
in  which  the  picturesque  effect,  which  should  be  striven  after  in  all  rural  struo- 
tues,  can  be  obtained  by  the  outline  of  the  buildings  rather  than  by  the  oma- 


PLANS  OF  FABMHOUSEa 


menu  bjr  which  their  ezteriorB  raajr  be  decorated.  It  is  possible,  nay,  a  matter 
of  easy  attainment,  to  erect  a  house  in  which  large  anms  may  bo  expended  in 
the  exterior  decoration  of  its  doore,  windowR,  &c.,  and  yet  a  bald,  tame,  and 
anything  but  pictureBque  effect  will  be  produced  ;  while,  on  the  other  hand, 
a  house  may  be  erected  with  ite  exterior  positively  destitute  of  decoration,  and 
yet  preaenting  to  the  eye  of  the  beholder  a  pleasing  pictureequeaess  of  oatline. 
In  die  one  case,  the  outline  or  general  design  of  the  building  has  been  bald  and 
tame — tea-box  fashion,  so  to  speak — attributes  which  no  amount  of  external 
decoration  could  overcome ;  while,  in  the  other  case,  general  design  has  been 
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Mlcnlated  to  produce  a  pictaresque  effect,  by  the  Tariety  of  outline  or  projection 
fSiog  into  existence  the  effect  of  light  and  shade,  and  prodacing  an  eSeot, 
^ch  the  lack  of  ornament  does  not  dimiuiBh,  and  yet,  if  added  thereto,  vould 
*t  tbe  same  time  be  perfectly  appropriate,  and  tend  to  give  it  a  more  perfect 
Decanse  more  finished  appearance. 
319.  The  icale  to  nhich  figs.  50,  51,  52  refer  is  ^  of  an  inch  to  the  foot. 
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S20.  The  mimmuffl  of  internal  aocommodation  being  determinfid  on,  it  tnaj 
be  considered  as  axiomatic  that  a  picturesque  outline  which  will  embrace  this 
aocommodation  will  be  obtained  as  cheaply,  at  least  very  nearly  so,  as  one 
which  in  it«  tamenesa  will  ever  be  a  blot  on  the  landscape  and  an  eyesore  to 
the  man  of  taste.  A  pleasing  building  does  not  depend  on  its  external  deco- 
ration for  eSeot,  but,  as  we  have  already  said,  upon  its  general  design  or 
variety  of  outline.  The  external  decoration  appropriate  to  the  s^Ie  doubtless 
gives  a  finish  to  the  bnilding,  bnt  it  may  be  dispensed  with  without  in  any 
degree  marring  the  effect  of  the  stmoture.  We  have  deemed  it  best  to  give  the 
appTozimative  cost  with,  and  without,  decoration,  leaving  the  parties  interested 
to  decide  on  its  adoption  or  otherwise. 

321.  Approximative  cost  of  fig.  1,  Plate  XVIII.,  a  &ont  elevation  in  the 
Tndor-Gothio  style,  with  exterior  decoration,  and  firat-class  interior  fittings,  is 
£1800.  Withont  exterior  decoration — that  is,  the  window  and  door  voids,  &c., 
without  dressing,  &c. — the  cost  will  be  reduced  to  £1600.  This  again  will  be 
lessened  by  adopting  a  plainer  style  than  firet-olass  for  the  interior  fittings, 
grates,  paper  hangings,  &o. 

322.  The  approximative  cost  of  the  hoose  with  three  storeys,  as  in  fig.  2, 
Plate  XVIII.,  will  be  £2000  with,  and  £1800  without,  exterior  decorations. 

323.  The  approximative  cost  of  the  second  design  of  a  first-class  farmhouse 
in  the  Italian  style,  of  which  fig.  3,  Plate  XVIII.,  is  a  ftont  elevation,  may  be 
set  down  at  £1700  with,  and  £1600  without,  decoration. 

324  The  approximative  cost  of  the  third  design  of  a  first-class  farmbonse, 
illustrated  by  figs.  45  to  49,  may  be  set  down  at  £900  with,  and  £700  without, 
decorations. 

325.  The  approximative  cost  of  the  design  of  a  second-class  farmhouse,  illos- 
trated  in  figs.  56  to  58,  may  be  set  down  at  £800  with,  and  £660  without, 
decorations. 

326.  Dengnfor  a  Second-Class  Farmhouse. — We  now  present  a  set  of  draw- 
ings illustrative  of  the  arrangements  and  decoration  of  a  farmhouse,  giving  less 
accomnx)dation  than  those  preceding. 

327.  Qround-Plan,  fig.  53. — a  entrance-lobby,  6  feet  wide ;  b  b  dining- 
room,  16  feet  by  14;  cc  parlour,  13  feet  by  12  feet  6  inches;  (2ifkitchen, 
14  feet  6  inches  by  12  feet  6  inches ;  e  scullery,  10  feet  by  9  ;  /pantry,  or  store- 
room, 9  feet  by  5  feet  3  inches ;  g  stair,  3  feet  wide ;  h  back-passage,  3  feet 
4  inches  wide. 
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328.  Cellar-Plan^  fig.  54 — a  stair,  3  feet  wide,  entered  from  the  back- 
passage  A,  fig.  53,  by  a  door  at  the  point  t ;  h  the  landing-place,  6  feet  wide ; 
e  c  beer  and  vmie  cellar,  13  feet  by  12  feet  6  inches;  d  d  store  or  general 
cellar,  16  feet  by  14  feet. 


Fig.  63. 
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CKLLAR-PLAN  or  A  SBC0yX>-01Ah'<  rA'-UaOOMk'^^CAI  V  IS   Fia.23. 
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329.  Chamber  or  First  Floor  Plan,  fig.  55. — a  a  priuoipal  bedroom,  16  fn 
b7  14;  b  b  bedroom,  13  feet  by  12  feet  6  inches;  e luten-olofiet,  6  feet  t 
7  feet  6  inches ;  d  d  nnrseiy  or  back  bedroom,  14  feet  6  inches  l^  13  fa 
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6  inches,  with  closet  e,  3  feet  by  4  feet  9  inchea ;  /servants'  bedroom,  12  feet 
6  inches  bj  9  feet ;  g  closet,  3  feet  by  i  feet  3  inches ;  h  water-closet  or  bath, 
6  feet  by  3  feet  i  inchea 

330.  EleoaUotu,  fig.  56. — Front  elevation.  Fig.  57,  side  elevation  towards 
apartments  c  and  d  in  fig.  53.  Fig.  5S,  side  elevatioc  towaids  apartments  b,  h, 
and /in  fig.  53. 
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831.  Firat  Design  for  a  Third-Class  Farmhouse.' 

Fig.  fi9. 


a&onwiHnAV  or  a.  inxRO-CLiASB  rAKUuonsic — bcalv.  ^  or  aji  imch  to 

•tux  rooT. 


Fig.  60. 


-In  fig.  59  we  give  ground- 
plan,  and  in  fig.  60 
chamber  or  first  floor 
plan,  of  a  two-storeyed 
farmhonse.  The  scale 
to  which  these  plans  are 
constructed  is  ^  of  an 
inch  to  the  foot 

332.  Ground-Plan^  fig. 
59.  —  a  the  entrance- 
passage,  4  feet  3  inches 
wide ;  b  b  living-room, 
14  feet  6  inches  by  14 
feet  3  inches ;  c  c  stair- 
case, 2  feet  6  inches 
wide  ;  d  d  bedroom,  14 
feet  3  inches  by  12  feet 
6  inches ;  e  e  kitchen, 
12  feet  6  inches  by  12 
feet  3  inches;  /  scul- 
lery, 8  feet  by  8  feet  6 
inchea 

333.  Chamber  -  Plan, 
fig.  60. — a  a  the  land- 
ing, 3  feet  wide;  b  b 
front  bedroom,  14  feet 
3  inches  by  11  feet  9 
inches;  c  c  nursery  or 
back  bedroom,  14  feet 
3  inches  by  12  feet  6 
inches ;  d  d  bedroom,  12 
feet  6  inches  by  12  feet 
3  inches;  e  servants' 
bedroom,  8  feet  by  8 
feet  6  inches ;  /  linen- 
closet,  4  feet  3  inches 
square. 

334.  Of  this  house  we 
give  the  fbllo¥dng  as  the 
front  elevation. 


(CA.I.«.  i\    (.»   A* 
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■8S5.  Second  Dexign  for  a  Third-  Class  Farmhouse. — In  fig.  62  we  give  gronnd- 
{din,  and  in  fig,  63  ohambor-plan,  of  another  two-atoreyed  email  farmhouBe. 
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336.  Ground-Plan,  fig.  62. — a  entrance-paaeage,  5  feet  6  inches  wide ;  b  stft 
case,  2  feet  6  inches  wide ;  c  c  living-room,  14  feet  eqnare ;  d  d  office 
parlour,  14  feat  by  10  feet  3  inches;  e  e  back-passage,  2  feet  6  inches  wid 

//kitchen,  14  feet  by  12;  ff  BCnllei^-,  11  feet  by  9;  A  pantry  or  atore-clow 
9  feet  by  4  feet  6  inches. 

337.  Chamber-Plan,  fig.  63. — a  a  landing-place,  5  feet  6  inobes,  and  2  fe 
6  inches  wide  ;  6  b  front  bedroom,  14  feet  square  ;  c  c  nnreetT^,  14  feet  by  1! 


d  d  bedroom,  14  feet  by  10  ;  e  servante'  bedroom,  1 1  feet  by  9  ;  /  Iinen-cloB( 
9  feet  by  4  feet  6  inches  ;  g  water-closet,  6  feet  9  inclies  by  2  feet  6  inches. 
338.  Of  this  house  we  ttive  front  elevation  in  fig.  64. 
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339.  Third  Design  for  a  Third-Glass  Farmhouse. — In  fig.  65  we  give  ground- 
plan,  and  in  fig.  66  chamber-plan,  of  a  two-storeyed  farmhonse. 

340.  Ground-Plan^  fig.  65. — a  entrance-porch,  5  feet  wide  ;  h  staircase,  2  feet 


Fig.  65. 


onoo«i>-PUA»  or  a  rnriUMJi^as  rARUBons 


caxjM  in  no.  67. 


fiincbes  wide ;  c  c  living-room,  15  feet  by  13  ;  e  scullery,  8  feet  by  7  feet  6  inches, 
'nth  boiler  and   sink ;  d 

bedroom,  8  feet  by  7  feet  6  * 

inches ;  /small  bed-closet, 
8  feet  by  5  feet ;  g  pantry, 
entering  from  scullery,  4 
feet  6  inches  by  2  feet  9 
inches;  h  closet,  entering 
from  living-room,  4  feet  6 
inches  by  4  feet ;  t  coal- 
bouse,  entering  from  out- 
ride, 4  feet  6  inches  by  3 
feet,  and  it  may  also  enter 
from  the  scullery  e;  k 
privy  or  water-closet,  4 
feet  6  inches  by  2  feet  6 
inches ;  I  store-room,  4  feet 
6  inches  by  3  feet  9  inches, 
entering  better,  perhaps, 
from  the  living-room  c  than 
from  the  outside ;  m  con- 
cealed bed. 

341.  Chamber- Floor,  fig. 
56. — a  landing-place,  2 
feet 6  inches    wide;    b  b 


ciiKUBxn-ruooR  puam  o»  a  thxrd-clab*  tarmhocs*— «oai.«  ik  no.  67. 
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front  bedroom,  Ifi  feet  b;  10  feet  6  inches;  e  bed-cloeet,  8  feet  b^  7  fe 
inoheu,  with  closet  d,  8  feet  by  5 ;  e  bed-closet,  8  feet  by  7  feet  6  inches ;  /  olt 
4  feet  3  inches  by  2  feet  6  inches ;  g  light  store-room,  10  feet  by  8  at  ^e  iri 
part,  or  it  may  be  a  bed-closet. 

843.  Of  this  house  we  give  the  front  elevation  in  fig.  67. 


343.  Fourth  Dtsign  for  a  Third-Class  Farmhouse. — In  fig.  68  we  give  gam 
plan,  in  fig.  69  chumber-plan,  auil  in  fig.  70  cellar-plan,  of  a  two-storeyed  si 
farmhoone. 

344.  Orotind- Piatt,  fig.  68. — a  a  passage  or  lobby,  5  feet  wide ;  b  b  dini 
room,  16  feet  siiu&re ;  c  c  parlour,  14  feet  by  12 ;  d  stairs,  2  feet  9  inc 
wide;  f  kitchen,  13  fet't  by  12;  /  Bcullerj-,  9  feet  by  G ;  y  pantiy,  2  fe« 
inches  by  2  foot ;  h  A  bedroom,  16  fei't  by  14. 

345.  Chamber- Plan.  lig.  69. — a  a  landiiig,  2  feet  6  inches  and  5  feet  wi 
h  b  front  bedroom,  16  feet  by  14  ;  e  linen-closet,  9  Feet  by  5 ;  d  d  bednx>m. 
leet  by  12 ;  f  bedroom,  13  feet  by  12 ;  /  closet,  12  feet  by  6 ;  gff  bedroon 
nnreery,  IG  feet  by  14. 

S46."  Cellar-Plan,  fig.  70. — a  landing.  2  feet  G  inches  wide  ;  the  p«t  6,  5 
wide,  mav  be  fitted  up  with  shelves  for  larder ;  r  c  cellar  or  store,  14  feet  by 
d  beer^'llar.  12  feet  by  4. 

347.  Of  this  house  the  front  elevation  is  given  in  fig.  71. 
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348.  Pliiii§  of  formhoaeeB,  large  and  small,  could  be  given  in  endJ 
BO  the  above  plans  are  given  more  as  suggestive  ones  for  suoh  stn 
as  perfect  of  their  respective  claseea.     Convenient  ftrrangement  of 
and  ample  room  in  those  of  them  which  are  conetantly  occupied,  i 
aa  neoeasaiy  in  the  farmhouse  as  in  the  farm-steading.     But  how 
■M  in  the  la^ng-out  of  a  farmhouse  the  large  space  sacrificed,  an' 
inoODTemenco  in  oonsequeoce  experienced,  by  making  one  or  t 
fooma  for  the  accommodation  of  friends  who  only  pay  a  visit  ' 
not  ao  often.     It  would  surely  be  a  wiser  plan  that  a  Mend  w' 
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few  nights,  sbotild  put  up  with  a  moderately-sized  bedroom,  than  that  the  whole 
family  be  inconvenienced  for  want  of  adequate  room  thronghont  the  year. 

349.  It  is  a  nice  adaptation  of  things  to  circumstances  to  see  the  farmhouse 

in  every  respect  in  keeping  with  the  extent  and  value  of  the  farm.     It  would 

be  quite  incongruous  to  find  a  large,  handsome,  and  ornamental  house  upon  a 

poor  small  farm  in  an  obscure  part  of  the  coimtry ;  and  it  would  be  equally 

incongruous  to  see  a  mean,  tasteless  house  set  down  upon  a  valuable  farm  in  a 

richly-cultivated  district.     The  former  incongruity  is  seldom,  if  ever,  met  with ; 

but  the  latter  is  not  so  rare  as  it  should  be.    Ample  accommodation  in  his  house 

is  due  to  every  farmer ;  but  a  large  ornate  house  should  only  be  expected  to  be 

occupied  by  a  tenant  who  pays  £1000  of  rent  and  upwards.     No  farmhouse 

should  consist  of  less  than  two  storeys,  in  order  to  distinguish  betwixt  the 

farmer  and  the  farm-steward  or  bailiff,  who,  if  fulfilling  a  high  position  as  to 

management,  or  having  a  large  family,  might  justly  lay  claim  to  a  two-storeyed 

buBe,  though  it  should  not  be  as  ornate  as  that  occupied  by  a  tenant.     In  the 

variety  of  houses  we  have  given  above,  and  which  are  still  to  follow,  we  hope  that 

no  difficulty  will  arise  in  choosing  one  fit  for  a  tenant  and  another  for  a  bailiff. 


DIVISION   FOURTH. — PLANS   OF  FARM   COTTAGES. 

350.  Op  the  various  schemes  brought  forward  during  the  last  fifteen  or 
twenty  years — a  period  fruitfol  in  philanthropic  projects — for  the  improve- 
ment of  the  social  condition  of  our  agricultural  labourers,  none  perhaps  has 
met  with  so  much  notice,  and  obtained  such  general  favour,  as  that  having 
for  its  object  the  improvement  of  their  dwelling-houses.  The  labours  of  the 
press,  of  associated  bodies,  and  of  isolated  individuals,  possessed  at  once  of 
interest  in  the  question  and  influence  in  furthering  its  practical  development, 
We  all  aided  in  placing  the  subject  on  a  broad  and  permanent  basis ;  and  in 
» space  of  time  marvellously  short  in  the  history  of  any  social  movement,  have 
nused  it  from  a  position  humble  in  the  extreme  to  one  comparatively  high  in 
the  estimation  of  the  public. 

351.  But  while  gladly  admitting  that  much  practical  advance  has  been  made 
in  this  department  of  social  progress,  a  full  and  candidly  carried  out  investiga- 
tion of  the  agricultural  districts  of  Great  Britain  shows,  nevertheless,  that  more 
remains  yet  to  be  done.  In  truth,  what  has  been  bears  a  miserably  small  pro- 
portion to  that  which  has  yet  to  be  effected,  in  bringing  the  house-accommoda- 
tion of  our  labouring  population  into  that  condition  which  sanitary  science  shows 
M  to  be  needful,  before  we  can  secure  the  full  and  healthy  development  of  their 
working  capabilities.  It  needs  but  a  limited  inspection  to  convince  us  that,  as 
dens  in  the  city  street,  so  hovels  in  the  country  hamlet,  stare  us  in  the  face  as 
of  old.  The  biting  blasts  of  winter  blow  fiercely  through  the  chinks  and  crevices 
of  dilapidated  dwellings ;  the  rain  soaks  through  the  roof- tree  and  battered  wall ; 
green-hued  pools  and  reeking  masses  of  filth  pollute  the  air  around ;  and  this 
not  in  the  close  alleys  of  the  city,  but  in  the  purer  air  and  brighter  skies  of  the 
cwmtiy.  While  in  many  districts  we  yet  find  that  the  homes  provided  for  the 
lihoiirers  of  the  farm  may  be  described  by  the  pithy  sentence,  "  floor,  walls, 
«nd  roof' — and  these,  too,  of  the  worst  materials,  put  together  in  the  most 
ilovenly  of  ways — ^we  see  on  the  same  farm  the  utmost  attention  paid  to  the 
liOQabg  of  the  cattle  reared  on  them,  as  if  the  bone  and  sinew  of  the  inferior 
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animals  were  of  infinitely  more  importance  than  the  health  and  comfort  of  those 
who  were  hired  to  attend  upon  them.  This  indifference  to  the  physical  wants 
and  moral  necessities  of  the  agricultural  labourer,  strange  as  it  is  in  its  philo- 
sophical  phases,  is  unfortunately  as  deplorable  in  its  social  results. 

352.  The  following,  although  written  some  years  ago,  may  be  taken  as  a 
type  of  the  condition  of  the  cottages  of  the  ag^cultural  labourer  in  many  of  our 
farming  districts — more  particularly  perhaps  in  England — of  the  cottages  of  a 
distiict  of  which  (Northumberland)  one  sentence  is  in  fact  a  description :  "  The 
general  character  of  the  best  of  the  old-fashioned  hinds'  cottages  in  the  neigh- 
bourhood is  bad  at  the  best  They  have  to  bring  everything  with  them — parti- 
tions, window-frames,  fixtures  of  all  kinds,  grates,  and  a  substitute  for  ceiling ; 
for  they  are,  as  I  have  already  called  them,  mere  sheds.  They  have  no  byre 
for  their  cows,  no  sties  for  their  pigs,  no  pumps  or  wells,  nothing  to  promote 
cleanliness  or  comfort.  The  average  size  of  these  sheds  is  about  24  feet  by  16. 
They  are  dark  and  unwholesome.  The  windows  do  not  open,  and  many  of  them 
are  not  larger  than  20  inches  by  16.  Into  this  space  within  the  shed  are 
crowded  eight,  ten,  and  even  twelve  persons.  How  they  lie  down  to  rest,  how 
they  sleep,  how  they  can  preserve  common  decency,  how  unutterable  horrors 
are  avoided,  is  beyond  all  conception.  The  ccise  is  aggravated  when  there  is  a 
young  woman  to  be  lodged  in  this  confined  space,  who  is  not  a  member  of  the 
family,  but  is  hired  to  do  the  field-work,  for  which  every  hind  is  bound  to  pro- 
vide a  female.  It  shocks  every  feeling  of  propriety  to  think  that,  in  a  room, 
and  within  such  a  space  as  I  have  been  describing,  civilised  beings  should  be 
herding  together,  without  a  decent  separation  of  age  and  sex.  So  long  as  the 
agricultural  system  in  this  district  requires  the  hind  to  find  room  for  a  feUow- 
servant  of  the  other  sex  in  his  cabin,  the  least  that  morality  and  decency  can 
demand  is,  that  he  should  have  a  second  apartment,  where  the  tmmanied  female, 
and  those  of  a  tender  age,  should  sleep  apart  from  him  and  his  wife."  ''  If  we 
follow,"  says  another  writer,  "  the  agricultural  labourer  (in  Bedfordshire)  into 
his  miserable  dwelling,  we  shall  find  it  consist  of  two  rooms  only.  The  day- 
room,  in  addition  to  the  family,  contains  the  cooking  utensils,  the  washing 
apparatus,  agricultural  implements,  and  dirty  clothes ;  the  windows  broken  and 
stuffed  full  of  rags.  In  the  sleeping  apartment,  the  parents  and  their  children, 
boys  and  girls,  are  indiscriminately  mixed,  and  frequently  a  lodger  sleeping  in 
the  same  and  only  room :  generally  no  window — the  openings  in  the  half-thatched 
roof  admit  light,  and  expose  the  family  to  every  vicissitude  of  the  weather.  The 
liability  of  the  children  so  situated  to  contagious  maladies  frequently  plunges 
the  family  in  the  greatest  misery." 

353.  But  lest  our  readers  should  deem  these  to  be  descriptions  of  the  hovels 
of  bygone  times,  we  quote  from  the  description  of  recent  writers  accounts  of  the 
present  condition  of  the  houses  of  labourers  in  many  of  our  agricultural  districts : 
"  Look,"  says  a  graphic  writer*— one  who  has  widely  and  practically  investi- 
gated the  subject  in  all  its  bearings — ^^  at  those  structures  called  cottages. 
They  are  mere  hovels  of  mud,  or  of  *  wattle  and  daub,'  or  of  rubUe  stone  set  in 
mud,  or  of  rude  timber  frames  filled  in  with  mud,  or  with  brick,  or  with  stone, 
or  with  other  material.  The  timber  is  rotten ;  the  mud,  bricks,  and  stones  are 
damp  in  wet  weather,  and  dusty  in  dry  weather.  Look  at  the  site — poobably  lu 
hole — not  unfrequently  a  swamp  several  feet  below  the  adjoining  road,  the  slopa 
being  towards  the  door.  If  on  an  elevation,  the  ground  is  nnfonned,  rugged, 
abrupt,  uneven,  and  neglected.     Many  of  these  hovels  are  only  one  storey  in 

*  Mr  R.  Rawlinson.     On  Houm  Accommodation:  itt  tocial  htanmff^iMdiwidmmBf 
A  Paper  read  before  the  Society  of  Arts,  Feb.  3, 1858. 


PLANS  OF  FARM  COTTAGES.  86 

height,  the  side  walls  are  very  low — from  three  to  six  feet  up  to  the  square — 
few  are  vertical,  and  some  are  supported  by  buttresses  or  by  props.  Many  are 
half-buried  against  a  hill-side,  or  against  a  bank  which  is  wet.  Then  the  roof : 
this  is  of  thatch,  of  heather,  or  of  straw ;  or  is  formed  of  turf,  of  sods,  of  shingle, 
of  tile,  or  of  slate.  If  of  thatch,  the  material  is  rotten  with  age,  and  green  with 
fungoid  vegetation ;  if  of  shingle,  the  timber  is  decayed ;  if  of  slates,  they  are 
broken  and  in  holes.  Doors  and  windows  match  the  structure,  and  the  floor  is 
of  native  mud — the  space  enclosed  being  common  to  bipeds  and  to  quadrupeds 
alike.  The  floor  is  not  only  very  dirty,  but  the  walls,  furniture,  and  roof,  are 
the  colour  of  grimy  dirt.  Amongst  the  rafters,  spiders  and  other  insects  abound. 
Outside,  animal  refuse  is  stored  in  some  hollow  where  liquid  permanently  rests, 
so  as  to  keep  up  evaporation  and  an  evolution  of  gases  highly  injurious  to 
human  life ;  and  if  this  refuse  does  not  actually  surround  the  hovel,  it  is  fre- 
quently so  situated  that  the  prevailing  winds  shall  drive  the  gases  of  decom- 
position into  and  through  the  habitation.  The  arrangements  for  disease,  misery, 
and  premature  death  are  ample,  adequate,  and  complete.  The  hovel  is  crowded 
by  males  and  by  females  of  all  ages  without  means  of  separation,  so  that  the 
arrangements  for  sin  and  misery  are  also  complete." 

354.  Another  well-known  philanthropist,  the  Rev.  Harry  Stuart,  of  Oathlaw, 
in  Forfarshire,  thus  remarks  on  the  present  condition  of  the  labourers'  houses : 
— "  Very  many  families  get  as  yet  but  one  damp  ill-aired  apartment  to  accom- 
modate them.  I  have  seen  such  suffering,  such  ill,  and  such  deaths  from  this, 
that  I  feel  I  should  greatly  fail  in  duty  did  I  lose  this  opportunity  of  giving  it 
the  greatest  condemnation  in  my  power ;  and  even  where  they  have  a  spare 

bed-closet  for  a  visitor,  the  bed  in  it  is  always  damp And  to  what 

do  they  owe  all  their  severe  suflerings  in  old  age — from  rheumatic  pains,  and 
rickets,  and  scrofula,  and  ringworm,  and  itch  among  their  children — but  to 
their  damp  ill-aired  hovels.'' 

355.  But  if  this  character  is  so  true  of  the  houses  of  the  married,  as  bad  a 
one  is  given  by  the  same  writer  of  those  of  the  unmarried  labourers  in  many 
districts.  The  "  bothy,"  for  such  is  the  name  given  to  the  shelter — it  would 
almost  be  a  desecration  of  the  sacred  name  of  home  to  call  it  such — is  "  very 
seldom  more  than  an  ill-built  small  house  of  one  apartment,  having  no  in-door, 
no  lath,  no  plaster,  no  floor,  hardly  a  window,  and  a  vent  (chimney)  that  will 

,  bardly  draw.  No  chair,  no  table ;  an  old  broken  stool  or  two,  two  or  three 
\  rickety  bedsteads,  one  iron  pot,  and  one  iron  large  spoon  or  ladle,  a  water- 
bucket,  and  a  litter  of  fuel  and  filth."  This  is  "  all  the  accommodation  and 
furniture  that  some  half-dozen  or  a  dozen  constantly  and  heavily  toiled  men 
l»Te  to  make  themselves  comfortable  with  from  one  year  s  end  to  the  other." 
*4f  any  man,"  says  the  same  author,  "is  entitled  to  a  comfortable  resting- 
place  to  recruit  his  strength,  it  is  the  agricultural  labourer,  by  far,  according 
to  Dr  Adam  Smith,  the  most  productive  of  all  labourers.  And  on  the  bare 
question  of  thews  and  sinews  only — if  there  be  any  truth  in  the  principles  and 
findings  of  animal  chemistry,  on  which  you  now  house,  and  bed,  curry,  and 
feed  your  cattle — such  refreshing  places  would  pay  you  the  best  of  any." 
...  .  "  Damp,  nasty,  and  unwholesome  habitations  depress  the  spirits 
tod  enfeeble  the  exertions  not  only  of  man  but  of  brute  animals  ;  yet  such,  I 
venture  to  assert,  are  the  habitations  of  nine-tenths  of  the  ploughmen  of 
Scotland." 

356.  Seeing,  then,  that  so  much  remains  yet  to  be  done  in  combating  the  indif- 
ference and  in  awakening  the  interest  of  those  connected  with  agriculture  in 
^  great  social  question,  we  may  perhaps  be  permitted  to  enter  somewhat 
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fully  into  a  consideration  of  the  chief  points  connected  with  what  may  here  be 
called  the  philosophy  of  the  subject.  These  resolve  themselves  into  two  divi- 
sions, the  physical  and  the  moral. 

357.  And  first,  as  to  the  physical  evils  resulting  from  ill-arrang^  and  badly- 
constructed  houses  for  the  poor.  Take,  for  instance,  the  damp,  defective  drain- 
age and  bad  air  as  perhaps  the  most  potent  influence  acting  for  evil  in  and 
around  the  houses  of  the  poor,  and  let  us  trace  briefly  their  effects  on  the 
health  of  the  population. 

358.  As  to  the  first  of  these,  damp,  the  following  is  trustworthy  evidence : — 
'<  When  experienced  medical  officers  see  rows  of  houses  springing  up  on  a 
foimdation  of  deep  retentive  clay,  indifferently  drained,  they  foretell  the  certain 
appearance  among  the  inhabitants  of  catarrh,  rheumatism,  scrofula,  and  other 
diseases,  the  consequence  of  an  excess  of  damp,  which  break  out  more  exten- 
sively and  in  severer  forms  in  the  cottages  of  the  poor  who  have  insufiScient 
means  to  purchase  the  larger  quantities  of  fuel,  or  to  obtain  the  other  appliances 
by  which  the  rich  greatly  counteract  the  effects  of  dampness."-T-(i2i5por<  to  the 
Board  of  Health  on  Suburban  Drainage.) — The  Rev.  Mr  Stuart,  in  his  well- 
known  pamphlet,  which  we  have  already  quoted,  has  some  forcible  remarks  on 
the  evils  arising  from  the  damp  houses  of  the  agricultural  labourers,  which 
space  does  not  permit  of  us  giving  here,  but  of  which  the  following  is  the 
concluding  portion: — "Oh,  it  is  hard  to  see,  as  I  have  seen,  the  delicate 
mother  of  a  numerous  young  family  lingering  out  a  consumption,  and  blaming, 
unheeded,  the  damp  of  their  house  for  it  all,  and  no  way  of  getting  her  removed 
out  of  it.  And  I  have  now  in  my  eye,  but  mouldering  in  the  dust,*  some  of 
the  finest  specimens  of  country-labourer  youths,  both  as  to  body  and  as  to 
mind,  that  we  would  wish  to  see,  who  blamed  nothing  else  for  cutting  short 
their  days  but  their  living  in  some  *  damp  hokj  as  they  called  it.  A  son  or 
daughter  comes  home  sick,  and  nowhere  to  put  them  but  into  a  damp  closet" 
It  is  needless  here  to  multiply  evidence  as  to  the  bad  effects  of  damp  cottages 
on  the  health  of  those  inhabiting  them.  Very  little  consideration,  indeed,  is 
necessary  to  show  how  potent  an  influence  it  is  in  inciting  a  variety  of  diseases, 
and  of  that  class,  too,  which  rapidly  and  effectually  prevents  the  labourer  from 
exercising  his  fullest  strength. 

359.  Turning  now  our  attention  to  the  physical  evils  resulting  from  the 
presence  of  drainage  matters  in  the  immediate  neighbourhood  of  cottages,  that 
which 

*'  Floats  a  nauseous  mass  of  all  obscene,  corrupt,  offensiye  things," 

we  shall  find  that  they  are  not  less  marked  in  their  influence  on  the  health  ot 
those  subjected  to  them. 

360.  "  The  presence  of  impurity,"  says  an  able  authority,  "produced  by  the  de- 
composition of  animal  and  vegetable  matter,  is  now  established  as  a  constant 
concomitant  of  the  excessive  ravages  of  typhus  and  other  epidemic  diseases  in 
towns,  and  a  proportionate  exemption  from  such  maladies  has  marked  the  re- 
moval of  the  sources  of  aerial  pollution.  In  proportion  as  perfect  cleanliness 
has  been  obtained  in  prisons,  the  gaol  fever  has  ceased  to  exist,  and  a  compara- 
tive exemption  from  the  entire  class  of  zymotic  diseases  has  followed  the  pro- 
gress of  purification  in  every  description  of  inhabitants." 

361.  Dr  South  wood  Smith  says,  that  he  believes  the  "immediate  and  direct  cause 
of  fevers  to  be  a  poison  generated  by  the  decomposition  of  animal  and  vegetable 
matters."  Dr  Arnott,  also,  on  this  point,  remarks,  that  the  localities  where 
"  fever  first  breaks  out,  and  in  which  it  becomes  prevalent  and  fatal,  are  invari- 
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ablj  those  in  the  immediate  neighbourhood  of  uncovered  sewers,  stagnant  ditches 
and  ponds,  gutters  full  of  putrifying  matters,  nightmen's  yards  and  privies,  the 
soil  of  which  lies  openly  exposed,  and  is  seldom  or  never  removed.**  From 
malaria  produced  by  these  noisome  places,  too  frequently  met  with  in  connection 
with  cottages  in  rural  districts,  other  diseases  are  induced  ;  '^  diarrhoea,  and  a 
long  catalogue  of  strumous  affections,  are  some  of  them.  The  former  disease  is 
Bometimes  very  severe  in  those  localities,  and  in  the  autumn  prevails  in  the 
epidemic  form.  It  is  now  ascertained  heyond  a  douht  that  open  sewers,  stag- 
nant ponds,  and  masses  of  vegetable  matter,  fmrnish  the  chief  sources  of  the 
disease  called  English  cholera.'' 

362.  It  would  be  easy  to  add  evidence  to  evidence  in  proof  of  the  fact  that  "dirt 
makes  disease,"  as  it  was  by  some  one  pithily  said,  but  surely  there  is  little 
need  of  it.     "  History,  daily  experience  alike  teach  us,"  as  we  have  elsewhere 
remarked,  "  that  the  haunts  of  fever  have  always  been  amongst  the  houses  of 
filth ;  ^*  and  that  the  converse  holds  equally  true,  that  cleanliness  of  houses  and 
of  persons  has  always  acted  as  the  best  preventive  of  disease.     These  diseases 
BO  caused  are  not  an  essential  part  of  our  social  condition ;  if  so,  however  much 
we  might  deplore  their  presence  amongst  us,  we  could  do  nothing  effectually  to 
remove  them,  and  nothing  would  remain  for  us  but  to  cross  the  hands  of  patience, 
and  with  the  Turk  in  his  fatalism  exclaim,  "  Allali  el  Allah,"  God  is  merciful.    But 
things  are  not  so  with  us.  Those  maladies,  we  fear,  which  come  under  the  influence 
of  filth,  are  "  self-imposed  ;  they  are  the  annoyances  of  our  culpable  ignorance, 
neglect,  and  folly.     It  is  in  our  power  to  avert  them,  and  we  know  the  certain 
means  of  doing  so.     There  is  no  typhus  fever  where  there  is  absolute  cleanli- 
ness ;  but  it  is  in  our  power  to  make  our  villages,  towns,  and  dwellings,  ab- 
solutely clean ;  it  is  therefore  in  our  power  to  prevent  the  existence  of  this 
plague.     Wherever  we  have  drained  our  marshes,  ague  or  intermittent  fever  has 
disappeared,  and  when  we  shall  have  thoroughly  purified  our  towns  and  houses, 
typhus  fever  will  equally  cease  to  exist.     By  enforcing  scrupulous  cleanliness, 
^e  have  for  some  time  banished  this  disease  from  our  union  workhouses  and 
from  prisons ;  and  now,  by  giving  to  the  houses  of  the  industrious  classes  effi- 
cient drainage,  the  ready  means  of  removing  solid  refuse,  a  good  supply  of  water, 
and  water-closets  instead  of  cesspools,  we  have  placed  a  barrier  around  those 
dwellings  which  the  mortal  pest  of  our  towns  and  cities  has  not  been  able  to 
pass." 

363.  Glancing  for  a  brief  space  at  the  evils  of  deficient  ventilation,  we  find 
that  they  are  not  less  marked  than  those  arising  from  defective  drainage.  Indeed, 
rec<;nt  experience  goes  to  prove  that  impure  air  from  the  respiratory  organs  has 
a  more  deleterious  influence  on  health  than  the  malaria  arising  from  putrid 
drainage  matters.  Thus — "  In  the  Dublin  Lying-in  Hospital,  of  7650  children 
torn  within  a  given  period,  2944  died  within  fourteen  days  of  their  birth  ;  but 
on  the  hospital  being  ventilated,  the  mortality  fell  to  a  proportion  which  proved 
that  2000  out  of  the  2944  children  who  had  died  had  fallen  a  sacrifice  to  the 
poisoned  air  of  the  hospital."  Dr  Simon,  medical  officer  to  the  Corporation  of 
Ixmdon,  tracing  in  an  elaborate  report  the  evils  of  deficient  ventilation,  states  it 
to  be  "  one  of  the  chief  causes  not  only  of  many  definite  diseases,  but  of  a  general 
deterioration  of  health  in  large  numbers  of  the  community.  It  is  the  prime  agent 
in  the  organisation  and  propagation  of  that  scourge  of  our  clime — consumption 
—a  cause  of  mortality  the  more  jealously  to  be  guarded  against  that  it  perpetu- 
ates itself  from  generation  to  generation.'*  .  .  .  .  "  The  tendency  to  tubercu- 
lar disease  is  one  which  transmits  itself  from  parent  to  child ;  and  thus,  if  in 
uiy  one  generation  the  disease  be  artificially  engendered  or  increased,  that  mis- 
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fortune  does  not  confine  its  coneequenceB  to  the  generation  which  first  euSen 
them.  Whatever  tends  to  increase  tubercular  disease  among  the  adult  membera  of 
a  population  must  be  regarded  as  assuredh/  tending  to  produce  a  progresaioe  de- 
generation of  race," 

364.  ConsidarationB  such  ae  those  we  have  briefly  laid  hefore  our  readers 
open  up  a  question  of  the  highest  importance  to  uh  all.  Apart  irom  its  bomani- 
tanan  aspect,  it  is  well  to  consider  the  importance  of  its  pecuniaiy  or  partly 
commercial  one.  For  it  must  be  obvious  to  the  meanest  comprehension,  that  un- 
necessary death  and  disease  must  be  a  loss  to  the  community.  All  the  misery 
which  exists  by  a  neglect  of  sanitary  arrangements  must  be  paid  for;  every 
death  involves  the  loss  of  a  certain  amount  of  money  which  must  in  some  shape 
or  other  be  drawn  from  the  suntvors  who  are  able  to  pay,  and  thia,  whether 
collected  in  the  name  of  poor-rates  or  prisou-rstes,  or  on  any  of  the  numerous 
pleas  by  which  money  is  obtained  either  for  supporting  wretchedness,  or  en- 
deavouring to  prevent  or  to  punish  crime.  If  it  is  true  that  "  a  wrong  to  the 
individual  is  a  wrong  to  the  state,"  it  is  equally  true,  "  that  shortness  of  life," 
from  whatever  cause,  "  among  individuals,  is  a  heavy  calamity  to  the  com- 
mimjty  at  large."  On  this  point  an  able  writer  has  the  following :  "  The  more 
closely  the  subject  of  the  evils  afiecting  the  sanitaiy  condition  of  the  labouring 
population  is  investigated,  the  more  widely  do  their  effects  appear  to  be  ramified. 
The  pecuniary  cost  of  noxious  agencies  is  measured  by  data  witliin  the  province 
of  the  actuary,  by  the  charges  attendant  on  the  reduced  duration  of  life,  and  by 
the  reduction  of  the  periods  of  working  ability,  or  reduction  by  sickness.  The 
cost  would  include  also  much  of  the  public  charge  of  attendant  vice  and  crime, 
which  come  within  the  province  of  tho  police,  as  well  as  of  the  destitutioa 
which  comes  within  the  province  of  tho  administration  of  relief.  To  whatever 
extent  the  probable  duration  of  the  life  of  working  men  is  diminished  by  noziouB 
agencies,  I  repeat  a  truism  in  stating  that,  to  some  extent,  so  much  productive 
power  is  lost,  and,  in  the  cose  of  destitute  widowhood  and  orphanage,  bnnbenj 
are  created  and  cast  either  on  the  industrious  survivors  belonging  to  the  family, 
or  on  tho  contributors  to  the  poor-rates,  during  the  whole  period  of  the  ffulnis 
of  such  ability." 

365.  These  considerations  are  further  and  ably  enforced  in  the  following 
sentence  :  "  The  health  of  the  people  is  the  chief  wealth  of  a  nation  ;  for  health 
is  life,  and  without  a  strong  vitality  no  community  can  be  prosperous  or  power- 
ful. The  vigour  of  the  Anglo-Saxon  race  is  the  true  source  of  Britain's  great- 
ness, of  her  freedom  and  indostry  at  home,  of  her  marvellous  success  as  a  oolu- 
niaer,  and  of  the  reipeot  and  tanj  with  which  she  is  regarded  by  other  nations. 
But  hor  advance  in  power  and  civilisation  is  attended  with  dangers  that  threaten 
its  very  continuance.  Emigration  drafts  off  many  of  the  strongest  meiuberB  of 
the  community,  wars  in  various  portions  of  our  widespread  empire  draw  ftway 
thousaods  of  men  in  the  Sower  and  prime  of  inaiihood,  of  whom  large  numbers 
ntnn  bo  bum.  A^  At  h^me  disease  and  privaliim  enfeeble  vast  masBes  in  town 

J*'    Jjll  ilioBc  causes  tend  to  the  deteriomtion  of  the  parent  stock 

ftto  which  in  this  latter  day  the  dominion  of  the  earth 

Tor  the  prevention  of  auch  a  resnlt,  it  becomes  the 

Iqu  than  the  sanitaiy  reformer,  to  labonr.     From 

\  it  plainly  appears  tliat  most  of  tbe  evils  which 

mnntty  have  tiieir  root  among  the  masses  living 

ilip  development  of  an  average  degree  of  vital 

'■  1  fatality,  and  tUenoe  they  spread  tluongh  the 
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entile  body  social.     The  conclusion  of  the  poet  is  equally  applicable  to  physical 
as  to  moral  health — 

'  'Tia  life  of  which  our  nerves  are  scant. 
More  life,  and  fuller,  that  we  want/  " 

366.  We  have  yet  to  notice  the  moral  effects  resulting  from  defective  house- 
arrangement  ;  and  but  little  investigation  is  required  to  show  that  these  exer- 
dse  an  amazingly  powerful  influence  for  evil.  If  the  arrangements  of  houses 
are  subversive  of  what  are  acknowledged  by  all  as  the  principles  of  decency 
and  morality,  and  are  calculated  to  engender  habits  of  carelessness  in  personal 
and  household  appearances,  it  is  axiomatic  that  the  reflex  influence  on  their 
inhabitants  will  be  to  degrade  and  lower  them  in  the  social  scale.  The  con- 
verse of  the  case  needs  not  to  be  stated.  We  can  scarcely  conceive  of  a 
neighbourhood  in  which  there  are  good,  however  cheap,  convenient  and 
decently-arranged  houses,  very  remarkable  either  for  the  depravity  of  their 
inliabitants,  or  the  uncleanliness  of  its  exterior  thoroughfares ;  at  least  the 
experience  of  the  last  few  years  shows  that  the  reverse  of  this  is  to  be  expected. 
Before  the  minds  and  habits  of  the  people  can  be  improved,  it  is  imperatively 
necessary  that  their  physical  amendment  should  precede  all  other  measures. 
The  physical  condition  of  the  labouring  classes  has  been  called  by  Mr  Mills 
"the  great  economic  question  of  the  day,"  and  "  in  no  other  way  can  it  be  so 
efficiently  ameliorated  as  by  the  improvement  of  their  houses." 

367.  "  When,"  says  one  who  knew  tbe  poor  well,  and  the  temptations  to  which 
they  are  subjected,  **  the  mind  has  become  habituated  to  fllth,  and  has  lost  the 
taste  of  a  comfortable  dwelling,  the  supply  of  money  goes  only  to  satisfy  the 
appetites  that  remain.     What  these  are,  how  gross  and  debasing,  we  need  not 
rtqp  to  inquire."     "  The  universal  influence  of  filth  and  discomfort,"  says  an- 
other authority,  '*  has  never  been  sufficiently  attended  to.     That  influence  is, 
in  the  highest  degree,  anti-social.     The  wretched  state  of  a  man's  house  is  one 
of  the  most  powerful  causes  which  induce  a  man  to  spend  his  money  in  strictly 
selfish  gratifications.     He  comes  home  tired  and  exhausted ;  he  wants  quiet, 
needs  refreshment ;  filth,  squalor,  and  discomfort  in  every  shape  around  him, 
he  naturally  gets  away  from  it  if  he  can."     One  who  possessed  a  wide  and 
intimate  acquaintance  with  the  house-condition  of  the  labouring  poor,  expresses 
his  snrprise  that  the  moral  evils  are  not  more  marked  than  they  really  are.    "  I 
mnst  confess,"  he  says,  "  that  the  wonder  to  me  is,  not  that  so  many  of  the 
Uwnring  classes  crowd  to  the  gin-shop,  but  that  so  many  are  to  be  found 
ttmggling  to  make  their  wretched  abodes  a  home  for  their  families."     This 
remark,  however,  applies  to  the  farm -labourer  of  England,  and  not  to  that  of 
Scotland,  who  is  not  addicted  to  go  either  to  the  beer  or  gin  shop.     Yet  even 
in  Scotland  we  cannot  forget  that  "  in  these  wretched  dwellings  all  ages  and 
all  sexes — ^fathers  and  daughters,  mothers  and  sons,  grown-up  brothers  and 
sisters,  stranger  adult  males  and  females,  and  swarms  of  children,  the  sick, 
the  dying,  and  the  dead — are  huddled  together  with  a  proximity  and  a  mutual 
pressure  which  brutes  would  resist,  where  it  is  physically  impossible  to  pre- 
serve the  ordinary  decencies  of  life,  where  all  sense  of  propriety  and  self- 
respect  must  be  lost,  to  be  replaced  only  by  a   recklessness  of  demeanour 
which  necessarily  results  from  vitiated  minds."     As  the  houses  so  the  people ; 
wiA   depressing  influences  we  cannot  expect   to  find  elevating  thoughts — 
decency  with  dirt,  piety  with  pollution — the  sanctities  of  privacy  with  the 
temptations  of  publicity.     "  From  a  ministerial  experience,"  says  the   Kev. 
J.  Puckle,  incumbent  of  St  Mary's,  Dover,  "  of  thirteen  years,  I  am  perfectly 
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satisfied  of  the  close  connection  subsisting  between  the  sanitary  and  moral 
condition  of  our  poorer  classes.  I  have  found,  without  any  exception,  the 
worst  demoralisation  in  the  worst  constituted  dwellings  and  neighbour- 
hoods; the  one  being  traceable  from  the  other  directly,  as  effect  from  cause. 
To  what  extent  we  may  succeed  in  raising  the  moral  tone  of  our  poor  people's 
habits  of  life,  time  can  only  show  ;  but  I  affirm  that,  to  raise  them  while  they  live 
in  such  places  and  under  such  circumstances  is  impossible/'  Another  clergyman 
thus  gives  his  opinion  :  ''  The  poor  man  when  fatigued  cannot  be  expected  to 
remain  in  his  house  if  his  wearied  senses  are  to  be  oppressed  by  noisome 
stenches  and  disgusting  objects.  He  naturally  seeks  the  beer-shop  as  a 
refuge,  and  his  wife  and  family  are  left  to  seek  relief  under  such  circumstances 
as  they  may.  Thus  the  domestic  bond  is  loosened,  if  not  severed  :  he  ceases 
to  regard  his  family,  and  they  cease  to  respect  him ;  and  so  a  generation  of 
reckless  and  unprincipled  persons  is  by  these  means  turned  out  upon  society." 
Strange  inconsistency  it  surely  is  in  those  who  believe  the  family  tie  to  be  a 
divine  institution,  and  the  influence  of  the  hearth  and  the  home  to  be  potent 
for  good  if  rightly  directed,  to  do  all  they  can  to  sever  the  tie  and  weaken  the 
influence.  Still  more  inconsistent  is  it  to  allow  the  publichouse-keeper  to  be 
the  successful  caterer  for  fireside  comforts  which  the  poor  man  cannot  obtain  at 
his  own  home,  and  which  we  take  special  care,  or  are  careless  of  altogether, 
not  to  supply  in  another  and  a  more  innocent  direction. 

368.  We  have  made  bold  thus  to  place  some  points  before  the  reader  in  behalT 
of  a  class  who  have  not  many  opportunities  to  say  much  for  themselves.  We  are 
no  advocates  of  that  sickly  sentimentality  which  would  do  all  for  the  labourer, 
and  allow  him  or  ask  him  to  do  nothing  for  himself.  There  must  be  a  mutuality 
of  effort  as  well  as  of  interest  in  all  matters  of  social  progress ;  the  labourer 
must  do  his  part  as  well  as  the  landlord  his.  But  in  some  things  the  labourer 
is  powerless  for  all  action,  and  this  matter  of  house  improvement  is  one  of  them. 
Hence,  from  the  hopelessness  of  any  movement  being  made  by  the  poor  them- 
selves, arises  the  earnestness  of  those  who  ask  the  assistance  of  landlords  and 
men  of  influence  to  aid  this  great  social  movement  by  practical  efforts,  and  to 
impress  upon  those  who  have  property,  with  its  attendant  rights  and  privileges, 
the  importance  of  taking  the  initiative  in  this  great  question  of  social  reform. 
As  well  might  we  expect  a  private  individual  to  initiate  and  carry  out  a  public 
undertaking,  such  as  a  canal  or  a  railway,  as  expect  poor  men  to  build  houses, 
pave  streets,  lay  down  pipes  to  bring  in  the  pure,  and  drains  to  carry  off  the 
foul,  water.  Are  we  who  have  some  legislative  influence,  and  possessed  of  some 
pecuniary  power,  so  quick  at  perceiving  the  disadvantages  of  some  social  abuse, 
and  in  getting  the  remedy  applied,  that  we  have  any  right  to  expect  that  the 
poor,  with  no  influence,  shall  at  once  see  the  disadvantages  under  which  they 
labour,  and,  with  their  lack  of  pecuniary  power,  resolve  at  once  to  get  rid  of 
them  ?  We  are  a  conservative  people,  truly.  But,  if  property  has  its  privileges, 
it  has  its  duties  also,  and  these  will  have,  one  day  or  other,  to  be  accounted  for. 
The  dictates  of  the  religion  we  profess,  and  the  impulses  of  a  benevolence  we 
admire,  equally  demand  that  we,  who  have  the  opportunities  of  place  or  power 
afforded  us,  shall  do  all  we  can  to  remedy  the  evils  which  press  so  hard  upon 
our  labouring  poor — evils  which,  if  unremedied,  may — nay,  assuredly  will — ^bring 
about  a  state  of  matters  pregnant  with  infinite  danger  to  the  welfare  of  the  state. 
Better  to  go  about  this  question  of  **  remedy  "  with  the  grace  of  a  ready  compli- 
ance, than  to  allow  the  evils  to  increase  till  the  question  of  "right"  shall  be 
mooted.  "  Why,"  it  has  been  eloquently  asked,  "  should  persons  be  allowed  to 
erect  human  habitations  in  situations  and  in  construction  so  palpably  at  variance 
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with  every  principle  of  health  or  convenience  ?  What  right  has  any  man  to 
crowd  human  beings,  poor  though  they  be,  into  a  space  utterly  incompatible 
with  wholesome,  not  to  say  comfortable,  existence  ?  Upon  what  ground  does 
any  one  presume  to  confine  this  less  fortunate  portion  of  his  species  within 
limits  infinitely  too  small,  and  obviously  insufficient  for  the  maintenance  of  the 
healthy  functions  of  vitality  ?  What  avail  public  generosity  and  private  benevo- 
lence, our  hospitals  and  dispensaries,  if  their  funds  are  to  be  expended  and 
their  wards  are  to  be  peopled  with  the  inmates  of  those  dens  and  hovels  of 
infection !  It  is  sacri6cing  the  charity  of  the  many  to  the  cupidity  and  reck- 
lessness of  the  few ;  it  is  catering  for  the  victims  of  a  sordid  and  unprincipled 
speculation.  K  preventi(m  be  better  than  cure,  precautionary  means  wiser  than 
remedial  arrangements,  the  counteraction  of  existing  and  immediate  mischief 
more  judicious  than  its  subsequent  and  tardy  correction,  then  it  is  the  duty,  as 
we  doubt  not  it  will  be  the  wisdom,  of  the  legislature  to  enact  laws,  and  rec- 
tify, BO  far  as  may  be,  the  abuses  of  the  past/' 

369.  An  objection  commonly  made  by  those  who  profess  to  have  an  interest 
in  the  social  movement  whose  claims  to  the  notice  of  the  landlord  we  have  been 
advocating  is,  that  cottages  with  improved  arrangements  do  not  pay.     On  this 
point  we  are  half  inclined  to  say,  that  those  who  enter  into  the  matter,  careful 
only  as  to  the  paying  consideration,  had  better  not  enter  into  it  at  all.     We  do 
not  say  that  the  "  pei^centage  "  obtained  for  outlay  is  not  to  be  considered ;  on 
the  contrary,  it  is  a  &ir  and  legitimate  hope,  on  ^e  part  of  any  capitalist  who 
builds  superior  houses,  that  he  shall  be  in  fair  measure  repaid  for  the  outlay. 
But  this  matter  of  repayment  is  not,  we  hold,  the  only  point  to  be  considered. 
What  these  are  cannot  be  better  placed  before  the  reader  than  in  the  words  of 
t  letter  addressed  by  the  Duke  of  Bedford — a  nobleman  who  has  always  evinced 
t  high  degree  of  interest  in  the  welfare  of  his  peasantry — to  the  Earl  of  Chi- 
chester.    "  Cottage  buildings,"  says  his  Grace,  "  except  to  a  cottage  speculator, 
who  exacts  immoderate  rents  for  scanty  and  defective  habitations,  is,  we  all 
know,  a  bad  investment  of  money ;  but  this  is  not  the  light  in  which  such  a 
Bubject  should  be  viewed  by  landlords,  from  whom  it  surely  is  not  too  much 
to  expect  that,  while  they  are  building  and  improving  farmhouses,  homesteads, 
md  cattle-sheds,  they  will  also  build  and  improve  dwellings  for  their  labourers, 
in  sufficient  number  to  meet  the  improved  and  improving  cultivation  of  the 
land.     To  improve  the  dwellings  of  the  labouring  class,  and  affi)rd  them  the 
means  of  greater  cleanliness,  health,  and  comfort  in  their  own  homes — to  extend 
education,  and  thus  raise  the  social  and  moral  habits  of  those  most  valuable 
members  of  the  community — are  among  the  first  duties,  and  ought  to  be  amongst 
the  truest  pleasures,  of  every  landlord.     While  he  thus  cares  for  those  whom 
Providence  has  committed  to  his  charge,  he  will  teach  them  that  reliance  on 
the  exertion  of  the  faculties  with  which  they  are  endowed  is  the  surest  way  to 
their  own  independence  and  the  well-being  of  their  families.     I  shall  not  dwell, 
M  I  might,  on  the  imdeniable  advantages  of  making  the  rural  population  con- 
tented with  their  condition,  and  of  promoting  that  mutual  goodwill  between  the 
landed  proprietor  and  the  tenants  and  labourers  on  his  estate  which  soimd  policy 
and  the  higher  motives  of  humanity  alike  recommend." 

370.  As  far  as  the  farm  is  concerned,  the  question  of  the  cost  of  erecting  cot- 
tages to  be  occupied  by  farm-servants  is  quite  irrelevant.  A  farm  can  no  more 
he  conveniently  tenanted  without  servants'  houses  than  without  a  farmhouse 
or  a  farm-steading.  No  landlord  ever  dreams  of  asking  a  rent  for  the  farmhouse 
(ff  the  steading  separate  from  that  of  the  farm,  and  why  should  any  difference 
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be  made  in  this  respect  as  regards  the  servants'  houses  ?  When  a  &rmer  offers 
for  the  farm  he  wishes  to  occupy,  his  offer  has  reference  to  the  state  of  the 
farmhouse,  the  steading,  and  the  servants^  houses,  as  well  as  to  the  state  of  the 
land.  Whichever  of  the  houses  he  finds  in  bad  order,  and  is  obliged  to  repair 
them  himself,  his  offer  for  the  farm  is  proportionately  of  less  amount  than  when 
they  are  sdl  in  good  order ;  or  he  stipulates  for  the  landlord  to  undertake  the 
repairs  or  the  rebuilding  of  them.  Whatever  may  be  the  case  of  detached 
cottages,  occupied  by  other  labourers  than  farm -servants,  whether  or  not  they 
are  objects  of  good  or  bad  investment  of  money,  that  consideration  should  in  no 
case  have  reference  to  the  necessary  dwellings  of  the  servants  of  the  farm. 
Farm-servants  must  be  accommodated  with  dwellings  suitable  to  their  condi- 
tion and  wants,  as  well  as  the  farmer  himself;  and  should  those  dwellings  be 
inadequate  for  their  purposes,  the  landlord  alone  must  be  the  loser,  in  the 
diminished  rent  of  the  farm.  Hence  the  cost  of  erecting  cottages  for  farm- 
servants  is  a  question  which  should  never  be  raised — they  being  a  necessity. 

371.  Upon  this  subject  the  Quarterly  Review  for  April  I860,  in  its  article  on 
"  Labourers'  Houses,''  quotes  with  approbation  the  foUowing  remarks  of  a 
writer  in  the  Associated  Architectural  Societies'  Reports  for  1851 :  **  The  land- 
lord proprietor,*'  says  the  writer,  "  must  be  content  to  look  for  his  retom  from 
improved  cottages  just  (only  in  a  higher  sense,  and  I  may  say,  too,  in  a  more 
direct  way)  as  he  does  from  improved  farm-buildings  and  farmhouses — viz.  in 
the  general  and  permanent  amelioration  of  his  estate  thereby.  Nor  does  this 
apply  only  to  our  magnates  in  land  :  no  proprietor  would  be  expected  to  pro- 
vide more  cottages  than  his  estate  will  fairly  support,  any  more  than  he  would 
be  expected  to  build  barns  and  sheds  beyond  the  requirements  of  his  farm  ;  but 
with  less  than  this  he  cannot  expect  either  labourer  or  tenant  will  be  satisfied. 
The  fact  is,  that  it  is  this  very  non-remuneration  of  cottage-building  that  is  the 
landed  proprietor's  greatest  safeguard.  If  good  cottages  could  really  be  buOt  at 
a  paying  price,  every  parish  in  the  country  that  had  an  acre  of  ground,  inde- 
pendent of  the  great  proprietor,  would  soon  swarm  with  them.  But  the  natural 
constructive  faculty  which  leads  every  man  to  build  who  can  afford  it — ^tbe 
love  of  independence  of  having  a  house  of  one's  own,  and  the  privileges  of  a 
county  vote — there  would  always  be  on  the  look-out,  as  indeed  there  now  is,  a 
herd  of  small  builders  ready  to  invest  their  capital,  if  they  have  it — if  not,  their 
labour — ^in  this  precarious  but  most  tempting  kind  of  property.  I  own,  then, 
that  the  day  of  well-paying  cottages  is  a  day  I  never  wish  to  see.  The  present 
state  is  one  of  those  *  burdens  upon  land  '  which  the  proprietor  may  with  good 
heart  make  up  his  mind  to  bear.  While  I  would  advocate  the  strictest  economy 
in  cottage  building — looking  upon  all  ornament  for  the  sake  of  ornament  as,  in 
this  place,  the  most  offensive  of  all,  and  the  worst  of  shams — I  cannot  but  rejoice 
rather  than  grieve,  that  the  unprofitableness  of  this  kind  of  building  necessarily 
throws  it  on  the  shoulders  of  those  best  able  to  bear  it,  and  thus  keeps  up  that 
kindly  dependence  of  the  labourer  upon  his  master,  which  I,  for  one,  never  wish 
to  see  broken  up  ;  while  at  the  same  time  it  gives  the  landlord  a  fair  claim  to 
interfere  in  the  economy  of  the  cottage,  and  to  lay  down  such  rules  with  respect 
to  lodgers,  &c.,  which,  even  in  the  best  built  cottages,  are  necessary  to  protect 
the  poor  against  themselves,  and  prevent  those  crowded  bedrooms  which  are 
the  greatest  evil  we  have  now  to  contend  with.  If  cottages  paid  as  remuner- 
atively as  other  houses,  I  don't  see  how  the  landlord  could  prefer  this  claim." 

372.  The  tendency  of  these  observations  leads  the  reviewer  himself  to  ex- 
press the  opinion  that  "  there  can  be  no  doubt  in  the  minds  of  those  who  have 
the  welfare  of  the  poor  at  heart,  that  there  can  be  no  greater  blessiDg  to  them 
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than  to  keep  them  out  of  the  hands  of  specuhitive  builders  of  small  capital,  the 
hardest  of  all  landlords,  and  to  make  them  the  tenants  neither  of  shopkeeper 
or  farmer,  but  of  the  proprietor  of  the  land."  Had  the  opinion  been  confined  to 
the  proprietj  of  the  owner  of  cottages,  occupied  by  independent  labourers,  beiug 
the  landlord,  we  would  readily  assent  to  it.  But  if  the  owner  is  to  be  the 
landlord  also  of  the  cottages  occupied  by  farm-servants,  we  must  protest  against 
the  proposition,  because  such  an  arrangement  would  render  farming  impracti- 
cable ;  for  where  would  the  farmer  lodge  his  new  servants,  should  the  old  ones, 
whose  services  are  no  longer  required,  retain  possession  of  their  cottages  on  the 
plea  that  they  are  tenants  of  the  proprietor  and  not  of  the  farmer?  The 
farmer  therefore  must  be  the  landlord  of  his  own  servants,  and  his  servants' 
cottages  must  be  as  free  as  the  farmhouse  and  steading,  if  farming  is  to  be 
conducted  in  peace  and  happiness. 

373.  Farm-labourers  consist  of  two  classes — those  who  are  constantly  em- 
ployed in  the  daily  operations  of  the  farm,  and  those  who  occasionally  work  on  a 
fiirm,  but  principally  support  themselves  by  independent  labour.     Farm-servants 
are  stewards  or  bailiffs,  ploughmen,  shepherds,  cattle-men,  hedgers,  and  field- 
workers,  who  are  hired  by  the  year  or  half-year,  and  are  lodged  on  the  farm ; 
at  least  such  is  the  practice  in  Scotland,  although  it  is  otherwise  in  many  parts 
of  England,  where  they  have  to  walk  long  distances  to  and  from  their  houses 
in  villages,  thereby  inflicting  an  undue  strain  upon  their  physical  powers.     The 
obvious  remedy  for  this  strain  is  to  build  cottages  near  the  steading.     It  has 
often  been  a  source  of  wonder  to  us  to  what  cause  may  be  ascribed  the  practice 
of  placing  the  dwellings  of  farm-servants  at  a  distance  from  the  scene  of  their 
labours.     One  should  suppose  that  common  sense  would  fix  the  lodging  of  a 
man  who  has  worked  ten  hours  in  the  day  with  a  pair  of  horses  upon  the  farm 
itseH^  in  which  he  might  rest  his  wearied  body,  and  from  which  he  might 
easily  tend  the  animals  intrusted  to  his  care,   rather  than  farther  to  fatigue 
liim  by  a  long  journey  after  the  labours  of  the  day  had  ceased,  and  at  the  same 
time  to  remove  him  entirely  from  the  animals  under  his  charge.     The  payment 
of  weekly  money- wages  entices  the  English  farm-servant  into  the  beer- shop 
of  the  village  in  which  he  dwells,  rather  than  spend  his  leisure  hours  with  his 
family.     The  Scotch  farm-servant,  who  is  paid  greatly  from  the  produce  of  the 
fann,  and  lives  upon  the  spot  where  his  horses  are,  feels  an  interest  in  the 
welfare  of  the  farm,  and  has  no  temptation  to  waste  his  hours  in  imbibing 
liquor. 

374.  Independent  labourers  are  hired  by  the  day;  and,  as  the  scene  of  their 
work  may  frequently  be  changed,  it  is  no  inconvenience  for  them  to  live  in 
i^iUages. 

375.  The  dwellings  of  both  these  classes  of  labourers  may  be  of  the  same 
description,  although  it  shall  be  our  special  duty  to  describe  such  arrangements 
in  the  apartments  of  cottages  as  shall  be  most  suitable  to  farm-servants. 

376.  Arrangement  of  Cottages  for  Farm-Servants  having  Large  or  Small  Families, 
—While  deprecating  the  fault  of  too  limited  accommodation,  we,  on  the  other 
iiand,  conceive  it  necessary  to  warn  our  readers  against  the  fault  on  the  opposite 
■ide  of  giving  too  much.  This  caution  we  deem  all  the  more  necessary,  inas- 
much as  we  see  a  desire  on  the  part  of  many  landlords  manifesting  itself  for 
Iwiilding  very  fine  large  cottages.  On  this  point,  perhaps,  the  following  con- 
wderations  will  be  useful : — 

377.  A  larger  house  than  a  hind  can  well  furnish  is  a  burden  to  him ;  and 
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whatever  part  he  cannot  furnish,  becomes  a  dirty  Inmber-room,  or  is  let  to  some 
stranger  in  the  capacity  of  a  boarder — a  verj  objectionable  class  of  persons  on 
any  farm.  A  house  that  will  just  accommodate  the  number  of  persons  of  his 
household,  is  what  the  hind  wants,  and  the  object  can  only  be  attained  bj 
building  cottages  of  different  sizes.  The  usual  practice,  when  building  cottages 
for  farm-servants,  is  to  adopt  a  uniform  plan,  upon  which  all  are  built.  The 
practice  is  not  founded  upon  sound  principle,  nor  even  on  consistency  ;  because 
it  implies  that  families  consisting  of  very  different  numbers  should,  nevertheless, 
be  accommodated  with  similar  spaces.  Instead,  therefore,  of  a  family  accom- 
modating it-self  to  the  size  of  the  cottage,  the  cottage  ought  to  be  adapted  to 
the  size  of  the  family ;  and  there  is  no  way  of  fixing  the  proportions  between 
the  cottages  and  their  inmates  but  by  building  them  with  different  extents  of 
accommodation,  for  families  of  different  numbers.  This  is  the  only  rational 
course  to  pursue  ;  and,  in  pursuance  of  it,  it  is  as  easy  to  build  a  given  number 
of  cottages  on  different  plans,  as  on  the  same  plan.  Following  out  this  princi- 
ple, we  shall  give  a  number  of  plans,  suited  to  families  of  different  sizes,  taken 
from  practical  examples,  but  modified,  in  some  instances,  to  suit  our  own  notions 
of  the  conveniences,  comforts,  and  means  of  cleanliness  which  such  dwellings 
should  possess. 

378.  Single-Roomed  Single- Stor eyed  Cottages. — Objections  have  been  made  to 
accommodatiDg  a  family  in  one  room  ;  but  the  force  of  the  objections  entirely 
depends  upon  the  number  of  the  family.  In  some  parts  of  the  country  the 
hind^s  family  may  consist  of  himself  and  wife  only,  in  which  case  a  single  room 
and  a  single  bed  wiU  suffice  for  their  accommodation.  In  other  parts  the  hind 
is  obliged  to  supply  the  farmer  with  a  female  to  work  in  the  fields,  when  a  bed 
must  be  procured  for  her.  In  this  case,  at  least  two  beds  are  required  in  the 
house ;  and  even  these  may  be  accommodated  in  one  room.      Fig.  72  shows 

the  manner  of  accommodatinj?  two  beds 

^  '  •  _      in  one  room  :  a  is  the  door  of  entrance ; 

^^l^^^^^mfJII^^HJ^I      h  the  porch  ;  c  the  door  into  the  room  d\ 

^^^^  I  **        _       [!!7Tr7XrZ!^B      e  is  the  fireplace  ;  /  the  window  of  the 

H  \      k      \  ^        ^     H      ^^^  'i  9  ^^  plate-rack  for  holding  the 

I  i, J  ^1      crockery,  &c. ;  h  the  dresser ;  t  and  k  are 

the  two  beds,  t  entering  from  the  room  d, 
and  k  from  the  small  room  n,  provided 
with  a  window,  which  is  divided  by  a 
partition  between  this  room  and  the 
store-room  I,  which  is  entered  from  the 
porch  by  the  door  nu  The  apartment  it 
has  a  door  hinged  on  the  comer  of  the 
bed  it,  if  a  box-bed,  and  on  the  wall  if 
not  so.  If  the  beds  are  box-beds,  which  is  the  most  common  form,  the  inmates 
at  night  will  be  sufficiently  separated,  the  married  couple  entering  the  "bed  t 
from  the  apartment  c?,  and  the  field -worker  k  from  the  small  chamber  n.  Should 
the  beds  be  of  the  tent-bed  form,  with  curtains,  farther  separation  might  be 
effected  by  a  wooden  partition  between  the  two  beds,  and  at  the  ends  of  k  next 
I  and  d^  and  at  the  back  of  i  next  /.  Such  a  cottage  measures  22  feet  in  length, 
and  15  in  breadth — giving  the  floor  of  J  a  space  of  15  feet  by  11  J,  which  is 
enough  for  three  adult  persons. 

379.  Even  three  beds  might  be  accommodated  in  one  room,  as  shown  in 
fig.  73,  where  a  is  the  entrance-door ;  h  the  porch  ;  c  the  door  of  the  apartment 
d ;  e  the  fireplace  ;  /  the  window  of  the  room  ;  g  the  plate-rack ;  h  the  dresser ; 


oRooMC-n-iif  or  a  small  hinl>'s  hocsb  or  ons  hook. 
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Fig.  73. 


OMOONI>-PZ.A,W  or  ▲  LAHOX  HIMU'*  BCCSS  OF  OKB  HOOM. 


t  m  n  are  three  beds,  so  arranged  that  m  enters  from  the  room  d,  i  from  the  small 
doset  entered  bj  the  door  Z,  and  having 
the  window  k  divided  between  it  and  the 
store-room  o,  which  is  entered  by  the  pas- 
sage j?,  where  is  a  door,  and  has  a  bed  in 
it,  n.  Box-beds  would  make  a  complete 
separation  of  their  occupants  by  being 
so  arranged.  Tent-beds  would  require 
wooden  partitions  to  separate  m  from  n ; 
and  t  would  require  one  along  the  back 
next  j7,  and  at  the  end  next  o.  If  this 
cottage  were  of  the  same  size  as  fig.  72 
—that  is,  22  feet  by  15 — the  room  d 
would  be  equally  large,  but  that  tlie 
lobby  h  is  taken  off  it,  to  make  up  for 
which  the  size  should  be  extended  26  feet  in  length,  and  15  in  breadth. 

380.  Box-beds  are  objected  to  by  medical  men,  as  they  are  too  confined  and 
inconvenient  in  form  when  any  of  the  family  are  sick.  Modifications  in  their 
form  may  be  effected,  chiefly  by  having  the  back  and  ends  to  open  on  hinges, 
and  the  top  made  movable,  to  promote  ventilation,  as  well  as  to  allow  freer 
access  to  the  patient.  Curtains  suspended  from  movable  rods,  made  to  draw 
forward  in  front,  instead  of  sliding  panels,  have  been  recommended,  to  screen 
the  person  dressing  and  undressing,  when  the  beds  do  not  occupy  separate 
apartments  ;  but  were  the  beds  arranged  in  the  manner  represented  in  figs.  72 
and  73,  such  a  contrivance  with  the  curtains  would  not  be  required.  It  is 
questionable,  however,  that  box-beds  will  be  voluntarily  relinquished  by  farm- 
servants,  and  certainly  not  so  until  every  cottage  is  accommodated  with  fixed 
beds  or  separate  bedrooms  ;  and  if  the  fixed  beds  have  the  alcove  form,  which 
most  of  them  have,  they  are  equally  inconvenient  for  a  sick  patient  as  the  box- 
bed  itself. 

381.  But  it  must  be  owned  that,  where  more  than  one  bed  is  required  in  a 
hind's  house,  a  separate  room  for  it  is  better  than  any  arrangement  that  can  be 
niade  with  the  beds  within  one  room,  and  the  feeling  of  security  and  separation 
is  more   satisfactory    in    tlie    second 

apartment.    Fig.  74  gives  the  ground-  ^*^'  ^** 

plan  of  such  a  cottage,  where  a  is  the 

entrance-porch,  3  feet  3  inches  by  4 

&et  9  inches  ;  b  the  apartment,  15  feet 

hy  14,  with  a  window ;  c  the  bedroom, 

10  feet  square,  with  a  window ;  d  a 

h^t  pantry,  4  feet  9  inches  by  6  feet  6 

inches ;  e  t  are  fireplaces,  4^  feet  by  3^ 

feet ;  and  /  a  wall- press,  3  feet  wide. 

One  bed  can  stand  against  the  back 

wall  of  5  for  the  hind  and  his  wife,  and 

another  if  required  for  two  children ; 

•nd  one  bed  might  be  put  into  the 

room  c,  for  the  field- worker,  and  another  for  two  children,  if  required.     Thus 

three  adult  persons  can  well  be  accommodated  in  such  a  house,  along  with 

four  children,  if  required. 

382.  In  such  a  house  as  fig.  74  tent-beds  and  curtains  would  look  neat  and 
be  appropriate.     Iron  bedsteads  are  now  quite  common,  and,  for  convenience  of 
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putting  ap  and  taking  down,  and  t 


fractaie,  they  are  mDch  better 
adapted  for  binds  thtm 
wooden  ones.  They  also 
poeseea  the  adrantj^  of 
giving  no  shelter  to  bngs. 
The  cnrtains  of  beds  to 
be  used  in  sncb  houaes 
OQgbt  to  be  made  of  wool 
to  resist  fire,  and  not  of 
cotton,  which  would,  in 
_^i^_  the  circumstances,  only 
n  be  a  little  less  dangerous 

I  <'         than  a  covering  of  tinder. 

■41        383.    Design    for    a 
SinffU-Storeyed    Drtacked 
Cottage:   Ground-Plan. — 
In    fig.  75    we  give    the 
ground-plan  of  a  single- 
storey  cd    detached     cot- 
tage :  a  the  porch,  5  feet  6 
inches  by  4  feet ;  c  e  liv- 
M  ing-room,  15  feet  by  II, 
liaving  a  cupboaid  d  d  at 
each  side  of  the  fireplace. 
A  bed  may  be  placed 
at  the  part  e  ;jyhed- 
room  (with  fireplace], 
9  feet  6  inches  by  7 
feet  9    inches ;    ff  a 
bed  or  store  closet, 
7  feet  9  inches  by  5 
feet;  A  scullery,  with 
slop-Etone  or  sink,  and 
boiler,  7  feet  9  inches 
by  5  feet  6  inches. 

384.  Front  Eleea- 
tion. — In  fig.  76  we 
give  a  front  eleva- 
tion of  the  cottage  of 
which,  in  preceding 
figure,  we  luve  given 
the  ground-plan. 

385.  Second  Desi^ 
for  a  Single-Sloreyed 

Detached  Cottage. — 
In  fig.  77  we  give 
gronnd-plan  of  on- 
other  example  of  a 
one-Btoreyed  cottage, 
in  which  a  is  the  en- 
tiance-porch,  4  feet 
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sqnare  ;  b  a  pantry,  entering  from  porch,  4  lebt  by  3  feet  6  inchee  ;  c  c  tiving- 
room,  14  feet  by  12  ;  d  pantry  entering  from  liv-ing-room,  4  feet  6  inches  by 
3  feet  9  inoheB ;  «  e  bedroom,  entering  irom  porch,  10  feet  by  8 ;  /sculleiy, 
8  feet  Bqnare,  provided  with  sink  and  boiler. 


Fig.  r 


[ 

\ — j 

■  M  1 

386.  Front  Elevalton.—ln  fig.  78  we  give  front  elevation  of  the  cottage  of 
which,  in  preceding  figure,  we  have  given  gronnd-plan.  The  sketch  to  the  left 
abowB  the  side  elevation  of  the  porch  door. 
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387.  Third  Design  for  a  Single-Storeyed  Detached  Cottage. — In  fig 
give  gronnd-plan  of  a  oottage  in  which  a  ia  the  entnuice-poroh,  I 
inches  square  ;  b  b  the  lobby  or  passage,  3  feet  6  inches  vide ;  c  cl 
13  feet  6  inches  by  12  feet ;  d  d  bedroom,  10  feet  3  iaches  by  10  feet  6 
e  e  nnrseiy  or  bedroom,  12  feet  by  9,  with  closet/oflf  it,  3  feet  6  inches 
g  store-room  or  office,  10  feet  6  inches  by  6  feet ;  h  h  living-room,  H 
inches  by  10  feet ;  i  scullery,  8  feet  by  3  feet  6  inches.  This  cottage  v 
for  a  farm-bailiff  or  steward. 


388.  Front  elevation  of  this  plan  ia  gi 


> 


389.  Fourth  Design  for  a  Single-Sloreyed  Collage.     Qround-Pian,  fi 
I  the  eottauce-porcli,  5  feet  6  iucbes  by  5  feet  6  inches ;  b  b  living-: 
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isquare;  cc  bedroom,  12  feet  by  10;  rfdkitohen,  12feet  square  ;  e  aoullery, 
let  b;  6  feet  9  inches  ;  /  closet  or  store-room,  7  feet  by  3  ;  y  stairs  (o  cellars 
oellara  being  under  the  kitchen  d  rf,  scullery  e,  and  closet/.  This  ia  a  oot- 
B  which  would  accommodate  the  bailiff  of  a  large  farm. 


it*!.  Ill  fig.  82  is  the  froLit  elevation  of  the  cottage,  the  ground-plan  of  which 
""'%N1. 
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391.  la  fig.  S3  is  the  back  elevatioa  of  tlie  cottage,  the  gronnd-plan  of  wh 
is  in  fig.  81. 

Fig.  M. 


892.  Fig.  84  g^ves  a  vertical  Boction  of  the  cottage  of  which  the  ^ronnd-pl 
is  fig.  61,  in  the  line  of  a  b  of  fig.  81. 
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^ 
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Fig.  85. 


393.  A  more  correct  idea  now  prevails  in  regard  to  the  extent  of  accommo- 
dation absolutely  required  by  a  farm -servant  and  his  family.  It  is  deemed 
proper  that  a  man  and  his  wife  should  have  a  bedroom  to  themselves ;  and  as 
he  is  the  head  of  the  house,  and  works  harder  than  any  of  the  family,  he  should 
baTe  the  principal  and  most  comfortable  bedroom  in  the  house.  When  a  sepa- 
rate room  from  the  living-room  is  offered  him  for  that  purpose,  he  prefers  to  have 
liis  bed  near  the  warm  fire,  that  he  may  turn  into  bed  with  the  least  trouble  and 
exposure  to  cold.  The  girls  of  the  family  must  have  a  bedroom  for  them- 
selves, and  so  must  the  boys.  Thus  three  bedrooms  at  the  least  are  required 
for  a  ploughman  and  his  family.  If  he  consent  to  occupy  a  separate  bedroom, 
then  there  must  be  four  rooms  in  his  house.  But  if  he  is  moreover  obliged  to 
supply  a  field-worker  for  the  farm,  then  another  room  is  required  for  her,  for 
such  a  person  is  generally  a  woman.  So  that  in  these  circumstances  five  rooms 
will  be  required  in  a  hind's  house. 

394.  Such  an  extent  of  accommodation  in  the  ground-plan  would  imply  a 
large  and  expensive  roof,  which  is  the  most  costly  part  of  house  building.  A 
two-storey  house  is  thus  necessitated  to  be  made,  and  many  proprietors  now 
prefer  that  plan  for  accommodating  a  large  family. 

395.  It  should,  however,  be  held  in  remembrance  that  a  second  sitting-room  in 
a  hind's  house  is  an  unnecessary 
appendage  to  it ;  it  will  never 
be  used  as  such.  When  in  the 
second  storey  it  will  be  converted 
into  a  sleeping-room  :  and  when 
ODthe  ground- floor,  into  a  meal  or 
potato  store,  beside  the  beds  that 
may  be  put  into  it.  The  fire  will 
never  be  kindled  in  it,  and  it  will 
consequently  become  damp  and 
coli  It  is  only  when  the  la- 
bourer is  a  fixed  resident,  holding 
directly  under  the  landlord,  that 
^e  will  furnish  his  second  room 
in  the  ground-floor  comfortably, 
and  warm  it  by  occasional  fires. 

396.  Design  for  a  Two-Storeyed 
Attached  Cottage.— In.  fig.  85  we 
give  ground-plan,  and  in  fig.  86 
chamber  or  bedroom  plan  of  a 
«ngle  two-storeyed  cottage. 

397.  Oround'Plan, — a  entrance- 
porch,  5  feet  by  2  feet  9  inches ; 
b  a  pantry  or  store-closet,  5  feet  9  inches  by  2  feet  3  inches ;  c  c  stairs  to  second 
storey, 2  feet  6  inches  wide;  e?  e? living-room,  12  feet  square,  with  cupboard  e  on  one 
aide  of  fireplace  ;  /scullery,  8  feet  square ;  g  store-closet,  8  feet  by  3feet  6  inches. 

398.  Chamber-Plan,  in  fig.  86. — a  a  stairs ;  b  b  landing,  2  feet  6  inches  wide  ; 
€c  front  bedroom,  12  feet  square,  with  closet  d  ofi"  it,  5  feet  by  3  ;  ee  back  bed- 
room, 8  feet  by  9  feet  3  inches ;  /linen  or  clothes  closet,  6  feet  by  2  feet  6  inches. 

399.  Front  elevation  of  cottage,  of  which  the  preceding  are  the  plans,  is 
given  in  fig.  87.  The  scale  to  which  all  the  figures  are  drawn  of  this  example 
is  the  same  as  given  in  fig.  75. 
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400.  DouHe-D^ached 
— ^Labourers'  cottages  ■ 
commonly  built  in  loo 
and  when  soreral  are 
for  a  large  farm,  they  tn 
assume  the  form  of  three 
a  square.  When  onthoi 
afforded,  which  ought  al 
be,  much  inconvenienoo 
rienced  by  the  inhabitan' 
in  long  roirs  of  honses,  ; 
to  and  from  them.  This  i 
originated,  no  doubt,  be 
a  larger  number  of  honsi 
erected  at  the  eame  expei 
ill  any  other  form,  and  i 
of  the  ground  taken  up 
had  also  entered  into  the 
tion.  For  comfort  and  ■ 
ence  combined,  no  form 
to  the  double  -  detachec 
™*    having     entrances     at 

parts,  and  the  S 
in  the  centre  of  tl 
ing.  Of  this  clas 
tags  we  now  pn 
give  examples, 
them,  as  in  the 
the  single -store; 
tached  class  of  t 
into  single  and  twi 
ed  cottages. 

401.  Sififfle-S 
Double- Detached 
Ground-  Plan,  Bf 
d  a  passage  or  lobl 
6  inches  wide ;  6 
room,  12  feet  by 
space  for  bed  at  e : 
lery,  7  feet  9  incl 
feet  $  inches ;    e 

5  feet  6  inches  b 
i_|  6  inches  ;  /  coal- 
nl  feet  6  inches  by 
^        ff  press,  3  feet  by 

h  A  back  bedroom 
by  II  feet  6  inc 
front  bedroom,  12 
8  feet  3  inches. 

402.  AUrrnaih 
fig.  89. — a  paasag 

6  inches  wide,  ml 
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eat  b;  ce  kitchen,  15  feet  by  12  feet  6  inches,  with  space  for  bed  d,  6  feet  by  3 
eet  9  inches ;  e  e  back  bedroom,  14  feet  9  inches  by  8  feet  6  inches ;  //front 

Fig.  88. 
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bedroom,  11  feet  6  inches  by  11  feet ;  g  sculleiy,  12  feet  6  inches  by  5  feet, 
with  coal-bunker  h. 

Fig.  89. 


AiTERMArivc  aROOMr-p:.&N  cf  siKoi^K-aiOKrTXD  i<ocblb-i)btacuxu  coTrAOBB— soatb  nr  no.  68. 

403.  Front  Elevation, — In  fig.  90  we  give  front  elevation  for  above  plans, 
with  an  alternative  design  in  fig.  91 ;  the  front  wall  for  this  having  sets-off  at 
the  points  a  5,  as  shown  in  part  of  the  gronnd-plan  of  wall  in  fig.  91.  The 
Bcale  for  all  these  drawings  is  given  in  fig.  88. 


Fig.  90. 
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404.  In  fig.  91  is  the  alternative  front  elevation  to  the  front  elevation  in 
fig.  90.  Pig.  w. 


^    ^m"^ 


^^^^^^ 


ALTSKMATIVK  rKOMI   KLXVAIIOM  TO  FROMT  CZ.KVA.TION   IN  TIO.  ft) 


405.  Alternative  Plans. — In  figs.  92,  93,  and  94  we  give  alternative  plans  of 
house  in  fig.  88.  In  fig.  92  a  a  is  the  passage,  3  feet  6  inches  wide  ;  b  b  liv- 
ing-room, 14  feet  by  12  ;  c  scullery,  7  feet  6  inches  by  6  feet,  with  pantay  cL 
entering  off  it,  3  feet  wide ;  e  e  bed-closet,  8  feet  6  inches  by  7  feet ;  //  back 
bedroom,  11  feet  6  inches  by  11  feet;  g g  front  bedroom,  12  feet  6  inches  by 
8  feet  6  inches.  Fig.  os. 


ALlKRNAriVK  U  KO  t;  NC-PL  AN    ly   OUo'JN  Ij-PLJIW   IN    HO.  hl^. 


406.  In  fig.  93,  a  a  passage,  3  feet  6  inches  wide  ;  b  b  living-room,  14  feet  6 
inches  by  12  feet  6  inches ;  c  scullery,  7  feet  by  6  feet,  with  pantry  rf,  entering 
from  it,  3  feet  wide;  e  bed-closet,  9  feet  3  inches  by  7  feet;  /bedroom,  12 
feet  by  11  feet  at  tlie  broadest,  and  9  feet  at  the  narrowest  part. 


Fig.  93. 


ALrcRMAiivK  oroom;>-I'I.A!;  ;o  urouni>-fla.s  in  no.  88. 
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407.  In  fig.  94,  a  a  passage,  3  feet  6  inches  wide  ;  h  b  liviDg-room,  14  feet 
by  12,  with  e  space  for  bed,  6  feet  by  4  feet  6  inches  ;  d  scullery,  8  feet  6  inches 
by  6  feet ;  e  pantry,  6  feet  by  3  feet  6  inches ;  /  back  bedroom,  9  feet  6  inches  by 
8  feet  6  inches ;  g  front  bedroom,  12  feet  by  11,  with  space  for  bed  h ;  t  privy ; 
k  coal-cellar.  The  scale  to  which  figs.  92,  93,  and  94  are  made  is  given  in 
fig.  94. 
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408.  We  give  another  example  of  this  class  of  cottages  in  figs.  95  to  98. 

409.  Chround-Plan. — Fig.  95,  a  a  passage,  3  feet  wide,  with  pantry  h  entering 
from  it ;  c  c  living-room,  12  feet  by  12 ;  d  bed-closet,  8  feet  6  inches  by  7  feet 
6  inches ;  e  scullery,  8  feet  6  inches  by  5  feet,  with  pantry  h  entering  from  it, 
3  feet  by  5 ;  //  back  bedroom,  12  feet  square  ;  g  g  front  bedroom,  13  feet  by  8 
feet  6  inches. 

Fig.  95. 
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410.  Elevations  and  Section, — In  fig.  96  we  give  front  elevation,  in  fig.  97 
end  elevation,  and  in  fig.  98  transverse  section.  The  scale  to  which  figs.  95  to 
98  are  drawn,  is  given  in  fig.  96. 

41 1 .  Two-Storeyed  DouhU- Detached  Cottages. — In  figs.  99  to  109  inclusive  we 
give  drawings  of  two-storeyed  double-detached  cottages. 

412.  Ground- Plan, — In  fig.  99,  a  a  passage,  3  feet  6  inches  wide  ;  h  b  stairs  ; 
c  c  living-room,  13  feet  by  12 ;  d  scullery,  9  feet  by  7,  with  back  door  protected 
by  porch  e ;  /  pantry,  entering  from  scullery,  5  feet  by  3  feet  6  inches  ;  gg  bed- 
roDfii,  11  feet,  and  7  feet  wide  by  10  feet  6  inches,  and  7  feet  long ;  h  coal-cellai\ 
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418.  ChanJ>er-Plaa,  fig.  100. — a  etairB  ;  b  landing;  c  front  bedroom,  17  f 
4  inoheB  by  9  feet  6  inchea ;  d  back  bedroom,  1 4  feet  9  inches  by  9  feet ;  e  b 
closet,  5  feet  6  inches  square. 


I 


1 


PLAN  or  TWO-STOREYED  DOUBLE- DETACHED  COTTAGEa       107 


414.  EUvatitnu. — In  fig.  101  we  give  front  elevation,  and  in  fig,  102  end 
elevation — both  adapted  for  brick,  and  riging  two  eteps  from  ground-line. 
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415.  Grtmnd-Ptan,  fig.  103. — a  porcli,  5  feet  6  inches  by  5  feet;  b  stei 
e  liriiig.iDoiii,  15  feet  l^  12  feet  6  inches,  with  two  pantries  d  d  entering  fr 
it ;  e  pantij,  entering  from  scnllery  ;  /  scnllery,  7  feet  hy  5  feet  6  incfaea;  g  oo 
closet ;  k  bednwm,  12  feet  6  inches  by  1 1  fuet ;  i  priry ;  k  pig-sty ;  I  ash-pit. 

Pig.  lOS. 


41S.  Chamber-Plan,  fi^.  104. — a  landing:  6  b  closets; 
square ;  d  d  bedroom,  13  feet  by  1 1. 


417.  Elevation. — Tn  fig.  105  we  give  front  elevation. 
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418.  Oround-Plan,  fig.  106. — a  porch,  6  feet  by  5 ;  ft  lobby,  6  feet  4  inches 
wide ;  c  stairs,  3  feet  wide ;  d  d  living-room,  16  feet  by  15  ;  e  scullery,  12  feet 
by  10;  ff  bedroom,  10  feet  by  12  ;  ^  closet,  2  feet  6  inches  wide  ;  h  entrance 
to  cellar  nnder  bedroom//;  t  privy,  8  feet  wide ;  k  ash-pit,  3  feet  wide. 


Fig.  106. 


OUOCVO-PLAM'  or  TWO-STORXTIID  DOtXBL«-DBTA.CBaD  COTTAOBS. 


419.  CTtamber-Plan,  fig.  107. — a  a  stairs ;  b  landing ;  c  c  front  bedroom,  16 
feet  by  15,  with  closet  dj  2  feet  6  inches  wide ;  e  e  back  bedroom,  16  feet  by 
^2,  with  closet  /  2  feet  6  inches  wide ;  g  g  small  bedroom,  12  feet  by  10,  less 

set-off "  to  admit  of  entrance  to  bedrooms  c  c  and  e  e  being  obtained. 


Pig.  107. 


i^^^SS^K 


PBAl(R«lv-n.OOR  FLAM  Or  COTTAOBS  VH  MO.  105. 


420.  Cellar-Plan,  fig.  108. — a  stairs,  entering  at  h  from  bedroom  //,  in  ^g, 
1^;  6  6  store-cellar,  16  feet  by  12.  It  might  be  the  better  arrangement  to 
enter  cellar  b  b  from  living-room  d  d,  in  fig.  106.  In  fig.  108  c  is  the  stair, 
entering  from  lobby  b,  in  fig.  106  ;  d  coal-cellar,  12  feet  by  10. 
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Fig.  loa. 


CRLrAR-PLAV  or  COTTAOKS  IK  IIO.  IW. 


421.  Elevation. — In  fig.  109  we  give  a  sketch  of  front  elevation. 


Fig.  109. 
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422.  In  the  plans  of  the  double  cottages  given  above,  the  houses  are  of  the 
same  size,  so  that  families  of  the  same  number  would  have  to  occupy  the  same 
double  cottage ;  but,  as  wo  have  already  said,  cottages  for  work-people  should 
be  planned  of  different  sizes,  so  that  a  larger  or  smaller  family  should  have  the 
cottage  that  best  suited  their  number.  With  this  view  we  now  give  plans  of 
double  cottages  containing  houses  of  different  sizes  ;  and  as  we  are  of  opinion 
that  large  families  should  not  be  associated  together,  the  numbers  of  their 
persons  being  too  many  in  one  cottage,  we  have  arranged  the  plans  so  as  to 
unite  a  large  and  small  house  together  in  each  cottage. 

423.  Small  Single-Storeyed  Double- Detached  Cottages,  with  Houses  of  different 
sizes. — In  fig.  110  we  give  a  ground-plan  of  such  a  cottage,  of  which  on  the 
right  hand  is  the  smaller  house,  where  a  is  the  entrance-porch,  4  feet  wide ; 
b  the  living-room,  17  feet  6  inches  by  14  feet ;  c  bedroom,  12  feet  by  14 ;  d 
scullery,  4  feet  by  8  ;  and  e  coal-house,  4  feet  by  3. 

424.  In  the  larger  liouse  on  the  left  hand,  /  is  the  entrance-porch,  4  feet 
wide  ;  g  the  living-room,  17  feet  6  inches  by  14  feet ;  h  front  bedroom,  12  feet 
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by  14 ;  i  back  bedroom,  12  feet  by  14  ;  k  scullery,  4  feet  by  8  ;  and  coal-honse 
Ij  4  feet  by  3.  It  would  perhaps  be  more  acceptable  to  the  inmates  were  the 
bedrooms  c  and  k  to  enter  from  their  respective  living-rooms  instead  of  from 
their  respective  entrance-porches. 

Fig.  110. 


""*"'    I   t   I    I    t 


m 
_1_ 


N 
JL 


Pig.  111. 


ORO^KO-FtAH  or  SI>:QI-«-ST0RFT«I)  DOr.TiLE  COTTAOIS,  C0H918TIS»  OT  LABOKR  AWD  8MA.T.I.IR  HOUBKB. 

^5.  Small  Two-Storeyed  Double  Cottages  Detached^  with  Houses  of  different  sizes. 
Instead  of  having  the  sleeping  apartments  upon  the.  ground-floor,  they  may  be 
placed  in  a  storey  above.  Fig.  Ill  shows 
such  an  arrangement,  in  which  a  is  the 
entrance-porch  of  a  small  house  ;  h  the 
staircase  leading  to  the  upper  storey ; 
c  the  living-room,  entering  from  the  porch 
fl,  having  a  window,  a  fireplace,  and  wall- 
prcBg,  and  continuing  on  to  a  back  kitchen 
d^  having  a  window,  a  boiler,  and  a  back 
door.  This  apartment  is  useful  for  wash- 
ing clothes  in,  and  doing  such  things  as  to 
leave  the  sitting-room  c  always  clean  and 
comfortable.  One  large  or  two  small  bed- 
rooms are  placed  over  the  sitting-room  c. 

426.  A  larger  house  has  an  entrance- 
porch  e,  fig.  Ill,  which  is  also  the  stair- 
case for  the  upper  storey;  g  is  the   sitting-room,  entering  from  the  porch, 
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■^ 


Pig.  112. 


aad  having  two  windows,  a  fireplace,  a  pantiy  k,  and  passing  mto  the 

kitchen  A,  which  has  a  window,  b 
and  back  door,  and  enters  to   a 
closet  i.     The  light  closet  /  enters 
the  porch  e.    Two  large  or  three  « 
bedrooms  are  placed  over  the  aparto 
g  and  h,  and  the  closets  i  and  k, 

427.  Fig.  112  represents  the  elevi 
of  the  houses  whose  ground-plani 
given  in  fig.  111. 

428.  Oround-Plan.'-Yig.  113  | 
the  ground-plan  of  a  double  col 
containing  a  small  house  and  a  '. 
house.  Thus,  the  small  house  con 
an  entrance-porch  a,  4  feet  wid 
living-room  6,  17  feet  by  14 ;  abed 

c,  12  feet  by  14  ;  a  scullery  rf,  4  feet  by  7  ;  and  a  coal-house  e,  4  feet  by  3 
429.  The  larger  house  contains  the  ground-floor  and  entrance-porch/,  4 

Fig.  113. 


SI.SVA1IOM   or  »Ua.IX.  rWO-8TOHITBl>   UUCHLK    COITAaXS. 
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wide;  a  living-room  ^,17  feet  by  14;  h  the  scullery,  12  feet  by  10  fe 
inches ;  the  coal-house  t,  4  feet  by  7,  and  the  staircase  k  leading  up  to 
upper  floor. 

430.  Chamber-Floor  Plan. — Fig.  114  is  the  chamber-floor  plan  of  the  la 
cottage,  in  which  the  landing  is  at  a,  and  from  it  access  is  had  to  a  small 
room  6,  10  feet  6  inches  by  12  feet ;  another  bedroom  c,  14  feet  by  12,  an 
the  larger  bedrooms  d  and  c,  each  17  feet  by  14.  This  house  would  oont 
man  and  his  wife  with  a  large  family,  the  boys  and  girls  having  separate 
rooms,  and  a  separate  one  for  the  field- worker ;  the  heads  of  the  fieimily  ha 
also  a  separate  bedroom,  and  the  living-room  being  common  to  them  all. 
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Pig.  114. 


CHAKBSR-nxtOR  rLAX  Or  TUB  OOTTAOB  XM  FIO.  113. 


431.  On  improving  defectively  arranged  Cottages, — ^A  few  remarks,  with  illus- 
^tive  examples,  may  here  be  useful,  as  showing  how  cottages,  when  defectiye 
or  meagre,  may  be  altered  to  give  ampler  accommodation. 

432.  In  fig.  115  we  give  an  example  of  the  one-roomed  cottage  so  often  met 
with  in  agricoltoral  districts,  and  possessing  few  or  none  of  those  requirements 
wliich  are  indispensable  where  a  family  is  maintained.  Here  a  a  is  the  apart- 
ment,  lighted  with  one  window  only,  c,  and  entered  at  once  from  the  open  air  at  i, 
^thout  the  intervention  of  a  porch,  and  with  the  fireplace  d  at  one  side.  Fig. 
116  Bhows  how— still  retaining  the  main  part  of  the  bmlding  as  given  in  fig. 


Fig.  116. 
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115— accommodation  of  a  superior  quality  may  be  obtained  at  comparatively 
naall  expense.  Here  a  is  the  living-room  as  before,  with  window  c,  door  i,  and 
•replace  d\  a  door  e  gives  admission  to  a  bed-closet  /,  while  another  door  g^  at 
the  opposite  side  of  the  fireplace,  gives  admission  to  the  scullery  A,  from  which 
ii  entered  a  pantry  t ;  with  an  additional  window  opposite  the  fireplace  d. 
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Fig.  117. 


•CCOWO  nCPROVBD  ARBAWaCUVMT  OF  COTTAOC   IN   nO.  116— flCALS  IN  TIO 


Fig.  11& 
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433.  Fig.  117  shows  how,  retaining  the  old  building  in  fig.  115,  still 
ample  accommodation  may  be  obtained :  a  a  is  the  living-room,  as  before ;  I 

lery ;  c  bedroom ;  d  bed] 
e  pantiy. 

434.  Fig.  1 18  shows  fi 
accommodation :  a  a  t 
room,  as  before  ;  b  b  bed] 
c  and  d  bed-closets;  e 
lery ;  /pantry ;  g  coal-l 
entered  from  outside. 

435.  Fig.  1 19  shows  ai 
arrangement,  in  whicl 
entrance-porch  is  secure 
the  scullery  b  being  ei 
from  the  porch,  and  inde 
ent  entrances  obtained 
living-room  c  c,  and  be 
d  d;  e&  pantry  entering 
living-room ;  /  small  be 
entering  from  living-roc 

436.  Fig.  120  illustr 
simple  modification  of  fi| 
in  which  an  entrance-pc 
secured  at  a — the  windc 
door  ft  c  in  fig.  115 
blocked  up,  and  two  wi 
placed  at  b  and  c,  as  in  fi| 
c  c  is  the  living-room 

^  the  scullery,  entering 
living-room  c  c;  e  a  j 
entering  from  porch  c 
bedroom,  with  fireplace 
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Fig.  119. 
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437.  Composite  Cottc 
We  deem  it  likely  to  be  useful  t 
sketches  illustrative  of  what  has 
termed  composite  cottages — that  if 
storeyed  cottages,  but  of  which  the 
and  lower  storeys  form  independent '. 
with  separate  entrances,  the  upper 
being  generally  entered  from  the  ba 
438.  In  fig.  121  we  give  part  plan 
ing  upper  house  over  that  given  in  £ 
a  a  is  the  entrance-passage,  corresp 
to  the  closet  or  store-room  /,  in  i 
reached  by  the  outside  stair  ft  ;  c  th 
sage  corresponding  to  cellar-stair  g^ 
81 ;  d  scullery  over  scullery  e,  in  f 
e  e  bedroom  over  bedroom  c  c,  in  f 
//  bedroom  over  bedroom  d  dyia  i 
g  g  living-room  over  living-room  i 
fig.  81.  The  other  parts  of  th 
being  exactly  similar  to  those  in  I 
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ppace  is  not  here  taken  np  by  completing  the  sketch.     The  scale  is  in  the  pro- 
portion of  ^  of  an  inch  to  the  foot. 


Fig.  120. 


nrra  ucfrovbd  ARRAsoEWXtn  of  cottaoic  ik  no.  11^— s^alb  ik  no.  115. 


Fig.  121. 
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439.  In  fig.  122  we  give  the  end  elevation  of  this  composite  cottage,  showing 
ontnde  stair  a ;  ft  is  the  window  of  the  bedroom  c,  in  ^g,  81 ;  c  that  of  bedroom 
«  e,  in  fig.  121.  The  porch  a  in  fig.  81  is  only  carried  np  to  the  level  of  second 
storey;  it  might,  however,  be  carried  np  to  roof-line,  when  it  wonld  afibrd  space 
for  a  Bmall  closet,  which  might  enter  either  from  bedroom  e  e  or  living-room  g  g, 
%.  121.     Scale  ^  of  an  inch  to  the  foot 

440.  In  fig.  123  we  give  sketch  of  plan  of  honse  over  that  given  in  fig.  75  : 
a  a  outside  stairs  ;  b  porch,  giving  entrance  to  kitchen  c  c — this  room  corre- 
•ponding  to  the  apartment  marked  f  f  in  ^g.  75.  The  scnllery  d  is  entered 
from  kitchen — d  corresponding  to  the  apartment  A  in  fig.  75  ;  the  closet/,  fig. 
123,  to  porch  a  in  fig.  lb]  e  e  living-room  corresponding  to  same  apartment  c  c 
in  fig.  75 ;  b«d-closet  ^^  to  that  marked  g  in  fig.  75. 


FLANS  OF  FASM  COTIAa£& 

Pig.  IM. 


PLANS  OF  COMPOSITE  COTTAGES. 


117 


441.  In  fig.  124  we  give  plan  of  honse  over  that  in  fig.  77 :  a  a  ontside  stairs ; 
b  porch  ;  c  c  living-room  over  same  apartment  c  c  in  fig.  77  ;  d  scnlleiy  over 
apartment  /  in  fig.  11  ]   e  e  bedroom  over  same  apartment  e  e  m  fig.  77 ; 
/  pantry  or  store-doset  over  the  entranoe-lobbj  of  fig.  77. 


Fig.  124. 


UFFSB  aTOMT  OT  A  OOKFOSITS  OOTTAOX  ASTLXXD  TO  nO.  77— flCALS  ZV  TO.  75. 


442.  In  fig.  125  we  give  part  plan  of  cottage  over  that  in  fig.  117 :  ad  ont- 
side Btairs  ;  h  porch ;  c  pantiy ;  d  bed-closet  over  d  in  fig.  117 ;  e  e  living-room ; 
&e  Bcnlleiy  and  bed-closet  correspond  in  size  and  position  to  apartments 
loarked  h  and  e  in  fig.  117. 

443.  In  fig.  126  we  give  plan  of  cottage  over  that  in  fig.  118 :  a  a  ontside 
fWrg ;  h  porch ;  c  pantiy  ;  d  coal-closet ;  e  e  living-room,  corresponding  to  a  a 
^  fig.  118  ;  /  bed-closet  over  the  same  at  d  in  fig.  118.  The  scnllery  and 
second  bed-closet  are  entered  from  living-room  a  a,  as  in  fig.  118,  occupying 
4e  same  position  as  e  and  c  in  fig.  118 ;  ^  ^  is  the  bedroom  corresponding  to  bb 
«i%118. 


Fig.  125. 


Fig.  126. 
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:.  td  fig.  137  we  give  plan  of  cottage  over  that  in  fig.  120 :  a  a  outside 
;  (porch;  c  pantry  ;  (2  if  living-room  ;  e  soulleiy; //bedroom. 
i,  In  fig.  12S  we  g^ve  plan  of  cottage  over  that  in  fig.  119:  a  ontaide 
;  b  porch ;  c  scullery ;  d  d  living-room ;  a  closet  entering  from  the  liv- 
i  //bedroom ;  g  bed-closet, 

_     _      ri   „  ■I. 


446.  Arrangement  of  Bothies. — This  strncture  of  the  farm  haa  given  i 
much  diacuBsion — some  atterly  condemning,  others  as  londly  praising  it  Never- 
theless, taking  the  deBcription  of  their  general  peculiarities  which  we  have  given 
at  the  beginning  of  this  section  as  correct,  it  will  be  difficnlt,  we  think,  for  any 
one  to  defend  the  use  of  a  structuro  of  this  kind  as  at  all  likely  to  conduce  either 
to  the  physical  or  moral  well-being  of  their  inhabitants.  The  Rev.  Mr  Stoart  has 
made  this  subject  exclusively  liis  own,  and  to  his  pamphlet  we  recommend  the 
reader,  where  he  will  find  all  the  evils  of  the  bothy  system,  nnimproTed,  fully 
detailed.  The  same  gentleman  Las  been  at  much  pains  to  devise  arrangements 
which  sliall  give  comfort  to  the  inhabitants  of  the  bothy,  and  enable  them  te 
carry  out,  in  some  measure,  the  requirements  of  decent  and  orderly  living.  To 
avoid  the  evils  of  the  bothy  as  generally  arranged,  Mr  Stuart  recommends  that 
every  one  "  ought  to  have  a  cooking  and  a  sleeping  apartment ;  the  one  fhniished 
with  a  strong  table  and  chairs  with  high  backs,  well  bolted  and  stayed  with  iron 
rods,  and  the  other  with  small  iron  bedsteads — one  for  each  man — both  these 
apartments  of  healthful  dimensions  and  construction.  The  sleeping  apartment 
floored  with  wood,  well  lathed  on  the  walla,  quite  free  of  damp,  yet  well  venti- 
lated with  ventilating  flues.  Giving  each  man  his  own  bed,  I  am  confident, 
would  of  itself  work  a  mighty  reformation  in  the  habits  of  ploughmen,  as  it  cer- 
tainly did  in  the  habits  of  our  soldiers,  when  each  of  them  wholly  got  a  bed  to 
himself," 

447.  In  the  pamphlet  above  referred  to  Mr  Stuart  gives  plans  illustrative 
of  an  improved  arrangement  of  bothy.  We  prefer,  however,  to  give  those  plans 
containing  the  results  of  his  whole  experience  as  published  in  the  "Third 
Annual  Report  of  the  Scottish  Aaaociation  for  Improving  the  Dwellings  and  Do- 
mestic Condition  of  Agricultural  Labourera."  Of  this  the  ground-plan  ia  given  in 
fig- 129,  and  upper  floor  plan  in  fig.  130,  where  a  a  are  the  beds. 
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Fig.  130. 


448.  The  dimensions  of  the  whole  stracture  are  22  feet  hj  16  ;  the  side-walls 
being  14  feet  in  height,  measured  from  the  sole  of  the  enter  door.  The  thick- 
ness of  the  walls  is  20  inches,  but  those 

of  the  lower  storey  are  lined  with  the 
hollow  tiles  (hereafter  described).  A 
fire-brick  sink  is  placed  in  the  lobby  a, 
fig.  129 — a  foul  air  flue  being  carried 
np  from  this  into  the  chimney  or  "  vent " 
of  the  wash-closet  b.  This  has  a  fire- 
place m  it,  so  that  it  can  be  used  as  a 
spare  room  when  any  of  the  men  are 
sick.  The  dimensions  of  this  apart- 
ment are  12  feet  by  5.  Under  the 
stairs  c  space  is  obtained  for  coals. 
In  the  kitchen  d  there  is  space  for  a 
resting  bed  e,  "  The  side  of  the  bed 
next  the  door,  finished  and  protected 
firom  its  draught  by  a  low  wooden 
screen  rising  about  2  feet  above  the 
wrface  of  the  bed.  I  have  visited  this  bothy,"  says  Mr  Stuart^  "  at  night, 
snd  fonnd  several  of  the  men  reclining  on  this  bed,  and  declaring  it  to  be  a  grand 
improvement." 

449.  "  The  stair  c  is  made  to  ascend  from  the  living-room,  purposely  to  pre- 
vent any  man  taking  to  his  bed- closet 

aoj  company  his  comrades  may  not  see 
^  approve  of.     For  the  same  reason, 
^n  proposed,   I  objected  to   locks 
being  put    on  the   bed-closet   doors. 
%  would  have  tended  to  make  the 
occupant  independent  of  the  visits  of 
tiiose  who  have  an  interest  in  seeing 
that  at  all  times  he  keeps  all  right  in 
his  own  cabin.     They  can  well  enough 
secure  all  the  property  they  have  in 
their  own  trunks,  and  by  locking  the 
entry  door.      Four  of  the  bed-closets 
oa  the  upper  floor  average  10  J  feet  by 
H  feet,  or  nearly  so.     It  was   very 
ifficult  to  place  a  stair  easy  of  access, 
BO  as  not  to  sacrifice  room,  and  hence  one  of  the  closets  is  of  smaller  area 
than  the  other  five,  but  it  has  a  fine  exposure,  and  is  weU  ventilated.     The 
^dows  are  all  sashes,  the  upper  half  hung  on  pulleys,  and  the  smallest  of 
ttem  1 J  by  3^  feet  high.     At  each  window  a  board  is  placed  as  a  writing- 
desk.     The  partitions  of  the  bed-closets  are  of  f -inch  white  wood,  grooved 
tod  tongued,  strongly  framed,  and  carried  close  up  to  the  ceiling.     The  closet 
Awre  are  of  the  same,  also  strongly  framed.     In  short,  everything  is  purposely 
made  so  as  to  bear  the  roughest  usage,  and  need  no  repairs  for  generations 
to  come.     The  beds  are  strong  wooden  firames,  having  a  wooden  screen  about 
2  feet  high  at  the  head  and  foot. 

450.  "  To  secure  the  sleeping-closets  against  severe  alternations  between  cold 
and  heat,  lath  was  put  on  the  upper  edge  of  the  baulks,  and  a  coat  of  plaster  be- 
tween it  and  them  before  putting  the  ceiling  lath  and  plaster  on  the  lower  edge. 


OHAMBBK-rLOOR  Or  A  TWO-8TORZTXD  BOTHT- 

rio.  120. 


■OAJ.K  IM 


120 


PLANS  OF  FAKM  COTTAGES. 


Fig.  181. 


This  cost  lOd.  a-jard  additional,  bnt  I  considered  it  a  great  matter  for  the  health 
of  the  occupants ;  and  I  cannot  too  strongly  condemn  making  bat  small  sleeping 
berths  for  those  hard- wrought  men,  Uke  so  many  nests  among  the  couples  of  the 
bothy  garret  only,  and  all  to  save  a  few  poimds  in  raising  the  walls  5  or  6  feet 
higher.  If  sach  a  stunted  way  of  giving  each  man  his  own  bed  and  bed-closet 
is  pursued,  it  will  soon  bring  the  movement  into  disrepute.  To  form  ventilating 
flues  for  the  bed-closets,  the  kitchen  vent  was  formed  of  fire-brick  vent-lining ; 
and  in  the  gable-top,  around  this  lining,  four  fire-brick  pipes,  each  of  4  inches 
bore,  were  placed  in  the  kitchen  vent-lining,  carried  some  inches  above  the 
chimney-top ;  and,  to  prevent  soot  falling  into  tliem,  a  round  bonnet  of  fire-brick 
was  placed  in  the  kitchen  vent-lining,  carried  some  9  inches  above  the  chimney- 
top.  This  round  screen  has  of  course  a  round  hole  in  its  centre,  equal  in  dia- 
meter to  that  of  the  vent-lining ;  and  on  the  upper  side  a  division  of  vent-lining 
1  foot  high,  to  carry  off  the  smoke.  These  four  small  pipes,  being  laid  hard  on 
the  kitchen  vent,  will  become  hot,  and  thus  cause  a  draught  in  them  upward, 
and  by  means  of  other  pipes,  made  of  thin  yellow  pine  deal,  the  draught  of  these 
pipes  was  thus  brought  to  bear  upon  the  foul  air  above  the  beds  in  the  closets, 
so  that,  between  these  and  the  windows,  I  should  think  the  ventilation  wiU  be 
good." 

451.  In  fig.  131  we  give  a  plan  of  bothy  for  two  men,  designed  also  by 

Mr  Stuart :  a  kitchen,  9  feet  6  inches  by  9 
feet  4  inches,  with  sink  b ;  resting  bed  c;  d 
and  e  bed-closets,  6  feet  6  inches  by  7  feet; 
//  meal-binns  in  the  kitchen. 

452.  In  some  districts  the  bothy  system 
cannot,  under  present  circumstances,  be  got 
rid  of,  but  it  behoves  the  parties  having 
interest  in  these  localities  to  see  that  they 
are  improved  so  far  as  to  secure  comfort  to 
their  occupants.  The  advantages  obtained 
in  healthier  workmen  would  amply  repay  the 
cost  incurred  in  this  way.  There  can  be  no 
doubt  of  the  fact  that  the  numbers  of  comfort- 
less bothies  throughout  the  country  exercise  a  most  injurious  influence  on  the 
physical  condition  of  the  farm-labourers  who  live  in  them.  In  the  words  of  one 
who  knows  the  subject  well,  it  is  "  sad  enough  to  think  of  the  after  effects  of 
these  on  the  constitution  of  the  ploughmen  compelled  to  sit  in  their  drenched 
clothes  at  night,  with  no  fire  to  dry  at,  and  again  to  have  them  to  draw  on  in 
the  morning,  not  dry,  but  merely  '  weel  dreeppit.'  The  constitutional  coughs, 
and  the  irremediable  rheumatism  which  prevail  among  elderly  ploughmen,  are 
clearly  traceable  to  such  a  mode  of  treatment." 

453.  A  few  remarks  of  our  own  on  the  origin  of  the  bothy  system,  and  of  the 
possibility  of  putting  an  end  to  it,  may  perhaps  prove  not  unacceptable  to  our 
readers. 

454.  No  difficulty  ever  occurred  in  accommodating  married  hinds  on  a  farm, 
for  they  must  have  their  cottage  and  garden ;  but  it  has  been  a  question  in 
different  parts  of  the  country  of  the  best  manner  of  lodging  unmarried  men. 
There  are  just  three  modes  of  doing  it  One  is  to  lodge  them  in  the  fiBinnhouse ; 
another  is  to  provide  a  house  for  them  to  live  in  together ;  and  the  third  is  to 
lodge  them  in  the  houses  of  married  men. 

455.  In  primitive  times  the  farm  lads  used  to  take  their  meals  in  the  farmer's 
kitchen,  at  the  table  of  which  the  fsu-mer  and  his  wife  presided.  As  fSsur  as  the 
qaaUty  of  the  food  they  received,  and  their  personal  comfort  dmring  the  day 
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'Was  oonoemed,  they  were  well  fed,  and  passed  their  time  happily  in  such  an 
arrangement.  But  there  were  drawbacks  to  it  nevertheless.  In  wet  weather 
the  lads  could  not  easily  have  their  clothes  dried  at  the  kitchen  fire,  and  at 
night  they  had  to  go  to  a  loft  in  the  work-horse  stable  to  sleep,  and  to  which 
place  they  were  naturally  prohibited  taking  a  light  with  them,  for  fear  of  fire. 
At  length  when  the  farmer  preferred  his  own  snug  parlour  in  the  company  of 
his  family,  as  the  progress  of  refinement  advanced,  to  the  kitchen  and  its 
inmates,  such  an  arrangement  could  not  be  continued.  Left  to  themselves 
thns  in  the  kitchen  in  the  evening,  all  the  servants  did  not  conduct  themselves 
with  propriety,  so  that  the  farmer  was  glad  to  purge  his  house  of  its  unruly 
inmates.  He  provided  a  house  for  the  young  men  to  live  in  together,  near  the 
steading. 

456.  Snch  a  house  was  called  the  hothy.     The  change  was  an  agreeable  one 

to  both  parties ;  to  the  farmer,  inasmuch  as  it  restored  order  and  quietness  to 

his  house ;  and  to  the  men,  because  they  were  freed  from  the  surveillance  of 

the  farmer's  wife ;  and  their  bed  in  a  bothy  was  more  comfortable  than  the  one 

in  the  stable.     They  had  now,  however,  to  cook  their  own  victuals ;  and  to 

render  that  task  as  easy  as  possible  in  the  circumstances,  they  were  obliged  to 

select  articles  of  food  of  the  simplest  description — to  live,  in  short,  on  oatmeal 

brose  and  porridge,  while  the  farmer  provided  the  milk.     But,  like  all  cases  of 

compromise,  the  bothy  system  has  not  worked  advantageously  for  either  party. 

The  farmer  finds  idle  company  congregating  in  the  bothy  in  the  evenings,  given 

to  drinking,  card-playing,  and  other  evil  work.     He  hears  that  some  of  the  men 

wander  from  home  most  of  the  night,  and  he  observes  them,  in  consequence, 

nnable  to  do  their  duty  next  day  as  it  should  be  done.     He  is  annoyed  at  their 

leaving  their  service  every  half-year,  and  it  is  evident  to  him,  from  the  general 

tenor  of  their  conduct,  that  they  feel  no  interest  in  the  farm  or  its  operations. 

The  men,  on  the  other  hand,  feel  that  the  farmer  takes  no  interest  in  their 

personal  comfort.     Mated  with  disagreeable  companions,  they  are  induced  to 

visit  neighbouring  farms  in  the  evening.     They  complain  that  their  food  and 

fuel  are  not  so  good  as  they  should  be,  and  that  their  bed-clothes  are  scanty 

and  too  long  of  being  changed.     They  thus  believe  that  a  change  of  place  may 

improve  their  condition,  and  after  trying  many  changes,  they  discover  that  all 

places  are  very  much  alike. 

457.  The  bothy  system  has  thus  proved  a  failure,  and  yet  where  that  system 
IB  in  greatest  force,  it  is  believed  that  it  cannot  be  put  down,  but  has  now  to 
he  endured  as  a  necessary  evil.     But  in  truth  no  such  necessity  exists ;  it  can 
he  aboUshed  as  completely  in  every  district,  as  in  those  parts  of  the  country 
where  the  system  has  never  existed.   In  those  parts,  the  primitive  plan  of  lodging 
in  tbe  farmer  s  kitchen  was  also  pursued  in  regard  to  unmarried  men,  but  when 
that  plan  was  abandoned,  as  explained  above,  the  young  men  were  not  put  into 
Iwthies,  but  continued  in  their  parents*  and  friends'  houses,  and  took  service 
when  80  lodged.     When  a  hind  finds  himself  advancing  in  years,  he  is  glad  to 
Iwive  one  of  liis  sons  to  remain  with  him,  and  obtain  a  double-binding  for  him 
from  his  master ;  and  if  the  relationship  is  not  so  near  as  that  of  a  father,  a 
young  man  who  has  lost  his  parents  may  obtain  a  binding  along  with  an  uncle 
or  a  cousin,  or  he  may  have  a  binding  for  himself,  and  occupy  the  house,  with  an 
^'^t  or  a  sister.     As  lodgers  in  the  houses  of  married  men,  young  men  find 
themselves  infinitely  more  comfortable  and  enjoyable  in  every  respect  than  in 
«ny  bothy. 

^8.  The  remedy  for  the  bothy  system  is  thus  obvious :  Let  cottages  be 
'^t  in  every  farm  where  the  bothy  system  exists,  to  be  occupied  by  married 
^^    They  will  soon  be  crowded  by  the  bothy  men,  anxious  to  marry  and 
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settle  in  life,  or  as  inmates  with  their  relations.  The  change  from  the  confused 
crowd  of  a  bothy  to  the  peaceful  quiet  of  one's  own  house,  will  soon  work  a 
marked  change  for  the  better  in  the  character  of  the  young  men.  Thej  will 
then  have  no  desire  to  change  their  service.  There  will  then  be  no  loss  of  time 
and  work  every  half-year ;  no  hiring-market  will  then  be  frequented  for  a  bad 
purpose,  and  the  outcry  against  them,  and  the  bothy  system  itself^  will  cease 
for  ever.  This  is  no  iiiferential  result,  but  one  established  frY)m  our  own  expe- 
rience. 

459.  Outhouses  of  Cottages, — Although,  in  some  of  the  examples  of  cottage 
arrangement  which  we  have  given,  we  have  shown  the  privy  or  water-closet 
connected  with  the  house,  we  would  recommend  the  space  to  be  used  in  some 
other  way,  as  a  closet  for  coals,  pantry,  &c.  This  will  necessitate  having  the 
privy  apart  from  the  house,  an  arrangement  which  is  in  every  way  better.  The 
separate  structure  should  be  placed  in  the  garden  at  a  considerable  distance 
from  the  house,  and  should  also  comprise  a  place  for  coals  and  a  pig-sty.  We 
now  propose  to  give  a  few  plans  suggestive  of  the  arrangements  of  outhouse 
structures  adapted  to  the  different  classes  of  cottages  we  have  already  given. 

460.  Outhouses  for  a  Single  Cottage. — In  fig.  132  we  give  plan  of  the  arrange- 
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Fig.  134. 


ment  suggested,  in  which  a  is  the  coal  or  fuel  store,  5  feet  by  6  feet ;   h  the 

privy  or  water-closet,  3  feet  by 

6  \  ^  pig-s^J»  4  feet  by  6. 
Alternative  Plan,  fig.  133,  in 
which  a  is  the  fuel-store,  5 
feet  by  6 ;  6  privy,  3  feet  by 
6 ;  c  pig-sty,  4  feet  by  6  ;  d  & 
food-store,  3  feet  by  6.  Second 
Alternative  Plan,  fig.  134,  in 
which  the  accommodation  of 
cow-byre  is  given;  a  a  the 
cow-byre,  18  feet  by  6  ;  ft  coal- 
store,  6  feet  by  6 ;  c  water- 
closet,  3  feet  hj  G]  d  pig-sty, 
4  feet  by  6  ;  e  food-store,  3  feet 
by  6. 

461.    Outhouses  for  Double- 
Detached  Cottages  J  fig.  135,  in 
which  a  and  b  are  the  two  coal- 
stores,  each  3  feet  by  6  ;  c  and  d  the  water-closets,  same  dimensions ;  e  and  / 
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g-BiieB,  4  feet  by  6.  AUemative  Plarij  fig.  136,  in  which  a  and  b  are  the  two 
ol-Btores,  5  feet  by  6  ;  c  and  d  the  water-close ta,  3  feet  by  6  ;  c  and/  pig- 
ies,  4  feet  by  6.  Second  Alternative  Plan^  with  cow-hyresj  fig.  137  :  a  and  a  the 
aw-byres,  18  feet  by  6 ;  i  and  h  priviee,  3  feet  by  4 ;  c  and  c  pig-sties,  8  feet 
y  3 ;  J  and  d  food-stores,  3  feet  by  4.  Third  Alternative  Plan,  fig.  138  :  a  and  a 
)oal-Btores,  7  feet  4j^  inches  by  6  feet ;  b  and  b  pig-sties,  4  feet  by  6  ;  c  and  c 
^68,  3  feet hj  6;  d  and  d  food-stores,  3  feet  by  4. 

Fig.  135. 
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462.  Ouihoiuesfor  Two  Double- Detached  Composite  Cottages^  fig.  139  :  a  a,  a  a 
oal-stores,  each  4  feet  by  6 ;  ft  5,  5  5  privies,  each  3  feet  by  6 ;  c  c,  c  c  pig- 
ies,  4  feet  by  6  each.  Alternative  Plan,  fig.  140  :  a  a,  a  a  privies ;  b  b,  b  b 
ttl-Btores,  4  feet  square  ;  c  c  pig-sties,  two  at  the  ends  of  the  coal-stores  b  ft, 
^  shown  in  the  figure,  4  feet  by  6. 
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Fig.  138. 
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Fig.  139. 
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141  we  give  elevatioii  of  front  door, 


D00E3  AND  WINDOWS  FOB  COTTAGiH.  ] 

■463.  Doon  and  Windows. — Windows  and  a  door  for  cottages  are  given 
■ketches  as  follow,  to  larger  scale.     In  fig.  '  "  '        *  ... 

■bowing  dressinga,  &c. ;  in  fig.  142  ele- 
vation of  thie«-light  vindow  to  living- 
Toom;  in  fig.  143  on  elevation  of  two- 
Ught window  to  bedrooms;  and  in  fig.  144 
ui  elevation  of  small  two-Ugbt  window 
for  itaiicBse. 

464.  The  following  remarks  on  win- 
dowg  in  the  article  on  Labourers'  Homes, 
whicli  has  jnst  appeared  in  the  duarterly 
iEniw  for  April  1860,  deserve  attention. 
"It  ig  the  windows,  however,"  says  the 
writer,  "  that  give  the  character  to  every 
building,  and  mark  its  style ;  and  this  to 
i1m  cottage  ae  much  as  to  the  palace. 
From  old  association  we  should  regret 
I'm  sabstitntion  of  the  saeh  for  the  case- 
mnt-window ;  but,  in  feet,  the  latter,  if 
d  tbwi  lights,  and  opening  ontwards  in  , 
the  oentre,  is  also  more  convenient  for 
the  cottage,  being  much  more  easily  re- 
Piiral  when  oat  of  order,  and  its  interior 
•ill  lerviDg  as  a  useful  shelf.  If  lead 
ktlice  is  objected  to,  the  best  casement 
i »  wooden  frame  with  square  lights. 
i*je  dieunood  frames  never  look  well, 
u>l  are  particularly  ugly  either  in  wood 
<»  cast  iron.  K  the  vrindows  are  suffi- 
°ratjy  large,  there  can  be  no  objection 
to  Bnall  lead  lattice,  as  a  cottage  window 
ii  Mt  wanted  to  look  in  or  out  of,  but 
iimply  for  transmission  of  light.  When 
nor  the  road,  large  frames  render  the 
■Dterior  too  public.  A  single  saeh-window 
an  never  be  made  proportionate  to  a  low  ^  ^  ^^^^ 

room;  for  all  low  buildings  the  windows 

ihonld  run  in  horizontal,  not  vertical  length.     Good  proportion  for  cottage  win- 
<Iow-lighta  are  4  feet  high  by  18  inches  wide,  or  2  feet  9  inches  by  15  inches." 
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465.  Allotments. — There  can  be  no  doubt  that  a  man  who  has  part  of  hu 
family  able  to  work  with  him  in  the  field,  may  live  more  comfortably,  and  be 
better  enabled  to  earn  money  on  a  piece  of  land  within  the  power  of  their  ctmt- 
bined  labour,  and  possessed  at  a  moderate  rent,  than  if  he  were  a  farm-servant 
A  piece  of  land  so  occupied  is  called  an  allotment.  To  render  it  capable  of 
being  occupied  by  a  family,  it  must  have  a  dwelling-house  and  a  set  of  offices 
suited  to  the  extent  of  the  ground  occupied. 

466.  Allotment  land  must  be  cultivated  with  the  spade  and  other  hand  imple- 
ments. When  the  extent  of  the  allotment  is  less  than  the  occupier  and  his 
family  can  easily  cultivate,  part  of  their  labouring  power  is  thrown  away,  and 
when  its  extent  is  beyond  their  physical  power  to  cultivate  it  properly,  the  pro- 
duction of  the  whole  allotment  is  suppressed.  In  either  case  loss  is  incoired. 
It  is,  therefore,  of  the  utmost  advantage  both  to  the  occupier  and  the  proprietor  to 
have  the  power  of  labour  and  the  extent  of  the  ground  proportioned  to  each  other. 

467.  Unfortunately  the  proportion  betwixt  labour  and  the  soil  cultivated  is 
less  attended  to  than  it  should  be,  for  commonly  the  allotment  is  larger  than 
is  the  power  of  the  occupier  to  cultivate  it  in  a  proper  manner,  and  the  natund. 
consequence  is  that  allotments  are  not  so  well  cultivated  as  farms.  It  is  rare  to 
find  an  allotment  in  a  high  state  of  cultivation.  Besides  shortcomings  in 
labour,  there  are  shortcomings  in  capital,  and  labour  alone  is  not  a  substitate 
for  capital  in  the  cultivation  of  the  soil.  It  is  then  an  important  consideratioii 
for  the  landlord,  when  engaging  with  an  occupier,  to  be  assured  that  both  ade- 
quate labour  and  capital  are  to  be  brought  upon  the  allotment  with  the  new 
occupier. 

468.  But,  on  the  other  hand,  the' occupier  should  be  satisfied  that  the  dwellii^- 
house,  the  offices,  the  roads,  and  the  fences  are  in  good  order.  The  house  may 
be  a  single-storey  cottage  if  the  family  is  small ;  but  if  large,  a  two-storey  one 
will  be  required.  The  outhouses  should  consist  of  a  byre,  a  barn,  a  hen-houBe, 
and  outhouses  to  contain  sundry  hand  implements,  and  some  light  machines. 
Amongst  the  many  plans  of  cottages  we  have  given,  one  may  easily  be  choflen 
suitable  for  an  allotment 

469.  We  have  nothing  more  to  say  on  the  subject  of  allotments,  and  sball 
conclude  by  appending  the  following  parag^ph  by  the  writer  in  the  Quarierhf 
Review,  formerly  referred  to.     "  There  is  yet  one  matter,"  he  says,  "in  whidi 
our  landed  proprietors  might  most  serviceably  aid  in  cottage  improvement    In 
many  parishes  the  manorial  tenure  is  often  the  sole  obstacle  to  better  dwellingt, 
where  encroachments  on  the  waste  have  given  uncertain  ownerships,  and  the 
parish,  the  lord  of  the  manor,  and  the  occupier  dispute  rather  whose  property  it 
is  not  than  whose  it  is.     This  is  the  most  hopeless  ca^e,  for  even  repairs  are 
not  effected,  much  less  improvement ;  and  too  often  the  tenement,  which  none 
think  worth  an  outlay,  becomes,  when  the  blood  of  proprietorship  is  once  up,  a 
bone  of  contention  between  parties  who  can  little  afibrd  to  be  at  variance.     The 
end  is  that  the  poor  man  is  either  heartlessly  swept  away  from  the  home  of  his 
fathers,  or  gains  the  short-lived  and  disastrous  triumph  of  retaining  the  paltiy 
prize  in  the  teeth  of  those  to  whom  he  must  look  for  Ids  bread.     Few  parishes 
are  without  some  of  this  bitter  experience,  but  in  many  the  nature  of  the  soil, 
and  prevalence  of  copyhold,  have  made  it  the  rule.    These  huts  and  hovels  take 
the  place  of  houses,  and,  like  the  mother's  pet,  are  clung  to  all  the  more  for  their 
weakness  and  worthlessness.     No  kinder  act  could  be  done  to  the  rural  poor 
tlian  the  compulsory  commutation  of  these  questionable  tenures  into  freeholds. 
Often  it  would  be  better  that  the  landlord  should  have  them,  sometimes  it  would 
be  fairest  to  assign  them  at  once  to  the  servant ;  but  as  there  is  no  root  of 
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leTolntioii  bo  deep  as  the  agrarian  one,  it  would  be  well  to  out  off,  before  it  has 
too  widely  spread  itself  in  the  social  soil,  an  evil  which  is  daily  fostering  dis- 
oontent  and  defiance  among  the  tillers  of  the  land,  and  for  which  they  might 
ftiily  expect  the  law  to  find  an  easy  and  equitable  remedy.     When  the  work  of 
landed  accumulation  is  going  on  so  fast,  a  few  thousand  additional  small  free- 
liolds  would  be  a  political  gain,  not  to  the  landed  interest  only,  but  to  the  whole 
state.    But  the  jealousy  which  is  felt  towards  the  cottage  freeholder  by  the 
&nuer,  and  still  more  by  the  steward,  can  only  be  appreciated  by  those  who 
have  Uved  among  them.     Legislation  is  not  likely  to  be  speeded  in  this  direc- 
tion.   It  is  a  gentleman's  question,  to  be  taken  into  his  own  hands ;  and  he 
that  can  have  the  heart  to  abate  the  jots  and  tittles  of  his  feudal  claims,  and 
DOt  ouly  enfiranchise  his  copyholder,  but,  if  the  case  requires  it,  set  him  up 
with  means  to  make  his  new  freehold  respectable,  may  be  assured  that  in 
Btreog;thening  the  state  of  his  poor  neighbour's  property  he  has  not  weakened 
hiaown." 

470.  The  proportion  of  power  and  accommodation  to  the  acreage  of  the  farm, — 
The  amount  of  power  required  to  cultivate  land  depends  on  the  nature  of  the 
toil,  and  the  rotation  of  crops  under  which  it  is  cultivated.  Strong  soils  require 
a  greater  amount  of  power  to  cultivate  them  than  weak  soils.  Strong  clays, 
fitted  chiefly  to  grow  wheat,  require  a  greater  number  of  horses  to  work  them 
than  loams,  and  still  more  so  than  gravelly  soils.  Hence  carse  clays  require  a 
greater  force  than  sharp  turnip  soils.  Perhaps  40  acres  of  carse  clay  are  as 
much  as  a  pair  of  horses  can  work,  whereas  70  acres  of  turnip  soil  might  be 
overtaken  by  the  same  force.  On  farms  of  equal  extent,  it  is  thus  evident  that 
nearly  double  the  accommodation  for  horses  will  be  required  in  the  steading  of 
a  carse  farm  than  on  a  farm  of  gravelly  soil. 

471.  By  a  parity  of  reasoning  in  farms  of  the  same  extent  and  same  kind  of 
nil,  one  rotation  of  cropping  will  require  a  greater  number  of  horses  to  cultivate 
it  than  under  another  rotation.  For  example,  under  a  rotation  of  fours,  three- 
fourths  of  the  land  is  under  arable  culture ;  whereas,  in  a  system  of  sixes,  one 
half  only  of  the  land  is  under  the  plough.  Less  extent,  therefore,  of  accommoda- 
tioQ  for  horses  is  required  in  a  farm  where  the  six  course  is  pursued,  than  where 
is  the  four  course. 

472.  The  difference  of  force  required  to  cultivate  clay  soils  in  comparison 
with  weak  soils,  is  not  on  account  of  any  difference  in  the  manner  of  using  the 
implements  of  culture,  but  solely  on  account  of  the  greater  physical  power 
reqnired  to  labour  the  clay  soil  in  every  operation.  Not  only  is  a  greater  force 
leqmred  to  work  any  implement  used  in  clay  soils  than  in  light,  but  a  greater 
variety  and  heavier  class  of  implements  are  required  to  reduce  the  clay  soil  to 
the  same  degree  of  pulverisation. 

473.  From  all  these  considerations,  we  must  come  to  the  conclusion  which 
we  have  stated  at  the  outset,  that  the  extent  and  accommodation  to  be  given  to 
^nn-bnildings  must  be  regulated  by  the  kind  of  farming  to  be  pursued  on  the 
khI  winch  forms  the  staple  of  the  farm. 

474  State  of  Farming  in  Scotland  in  the  Middle  Ages. — Perhaps  an  appropriate 
oooclnsion  may  be  given  to  this  part  of  our  work  by  taking  a  glance  at  the 
»tate  of  agriculture  in  Scotland  in  the  thirteenth  century.     In  the  middle  ages 
the  monks  were  the  great  promoters  of  agriculture  and  gardening,  and  the 
breeding  and  rearing  of  cattle  and  sheep.      It  may  prove  interesting  to  our 
readers  to  give  them  a  slight  sketch  of  the  condition  of  the  farms,  farm- 
buildings,  and  farm-labourers  of  that  period,  and  which  we  can  do  satisfactorily 
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from  the  pages  of  Mr  Cosmo  Innes,  in  his  Scotland  in  the  Middle  Ages^  an  in- 
teresting work  which  has  just  recently  appeared. 

475.  Of  the  condition  of  pastoral  farming  Mr  Innes  says,  ^'  The  monasteries  of 
Teviotdale  had  necessarily  a  great  extent  of  pasture-land ;  and  the  minute  and 
careful  arrangement  of  folds  on  their  mountain  pastures  for  sheep,  and  byres  for 
cattle,  and  of  the  lodges  and  temporary  dwellings  for  their  keepers  and  attend- 
ants, shows  that  they  paid  the  greatest  attention  to  this  part  of  their  extensiTe 
farmiDg. 

476.  In  regard  to  arahle  hushandry,  great  attention  was  paid  to  agriculture 
from  the  earliest  period  of  our  records.  The  same  com  was  grown  as  is  now 
used.  Wheat  was  grown  even  in  Morayshire  in  the  thirteenth  century.  We 
find  everywhere  strict  rules  for  the  protection  of  gprowing  corns  and  hay-meadow& 
"  In  the  reign  of  Alexander  II.,  the  monks  of  Melrose  purchased  the  right  of 
straightening  a  stream  that  boimded  their  lands  of  Bele  in  East  Lothian,  on 
account  of  the  frequent  injury  done  by  its  inundations  to  the  bay-meadows  and 
growing  corns  of  the  abbey." 

477.  ^'  On  the  estates  of  the  monasteries,  water-mills  and  wind-mills  were 
used  for  grinding  com  in  the  thirteenth  century,  and  previously,  though  the  rude 
process  of  the  hand-mill  kept  its  ground  in  some  districts  of  Scotland  to  a 
recent  period.'* 

478.  "  At  the  end  of  the  thirteenth  century  (a.d.  1290),  and  probably  always, 
the  monks  held  a  great  part  of  their  ample  lands  and  baronies  in  ^eir  own 
hands,  and  cultivated  them  by  their  villeins  from  the  several  granges.  The 
grange  itself,  the  chief  house  of  each  of  the  abbey  baronies,  must  have  been  a 
spacious  farm-steading.  In  it  were  gathered  the  cattle,  implements,  and  stores 
needed  for  the  cultivation  of  their  demesne  lands  or  mains,  their  com  and  pro- 
duce, the  serfs  or  carls  who  cultivated  it,  and  their  women  and  families." 

479.  ''  Adjoining  the  grange  was  the  mill,  with  all  its  pertinents  and  appear- 
ance and  reality  of  comfort,  and  a  hamlet  occupied  by  the  cottars,  sometimes 
from  thirty  to  forty  families  in  number.  The  situation  of  these  was  far  above 
the  class  now  known  by  that  name.  Under  the  monks  of  Eelso,  each  cottar 
occupied  from  1  to  9  acres  of  land  along  with  his  cottage.  Their  rents  varied 
from  one  to  six  shillings  yearly,  with  services  not  exceeding  nine  days'  labour. 
The  tenants  of  twenty-oue  cottages  at  Clarilaw,  having  each  3  acres  of  land, 
minus  a  rood,  and  pasture  for  two  cows,  paid  each  2  bolls  of  meal  yearly,  and 
were  bound  to  shear  the  whole  com  of  the  abbey  grange  of  Newton." 

480.  "  Beyond  the  hamlet  or  cottar  town,  were  scattered  in  small  groups  the 
farm-steadings  of  the  husbandi  or  husbandmen,  the  next  class  of  the  rural  popu- 
lation. Each  of  these  held  of  the  abbey  a  definite  quantity  of  land,  called  a 
husbandland.  Each  tenant  of  a  husbandland  kept  two  oxen,  and  six  united 
their  oxen  to  work  the  common  plough.  The  Scotch  plough  of  the  thirteenth 
century  was  a  ponderous  machine,  drawn,  when  the  team  was  complete,  by 
twelve  oxen.  The  husbandland  was  estimated  long  ago  in  the  Merse,  as  26 
acres,  *  where  scythe  and  plough  may  gang.'  The  husbandmen  were  bound  to 
keep  good  neighbourhood,  the  first  point  of  which  consisted  in  contributing 
sufficient  oxen  and  service  to  the  common  plough.*' 

481.  "I  have  said  that,  of  the  inhabitants  of  the  grange  the  lowest  in  the  scale 
was  the  carl,  hondy  serf^  or  villein,  who  was  transferred  like  the  land  on  which  he 
laboured,  and  who  might  be  caught  and  brouglit  back,  if  he  attempted  to  esca|)e, 
like  a  stray  ox  or  sheep.  Their  legal  name  of  nativus  or  nei(f,  which  I  have 
not  found  but  in  Britain,  seems  to  point  to  their  origin  in  the  native  race,  the 
original  possessors  of  the  soil"     "  We  learn  of  the  price  of  the  serf  from  the 
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efforts-  made  by  the  Church  for  their  manumission The  Abbey  of 

Coldingham  purchased  the  freedom  of  Joseph,  the  son  of  Etwald,  and  all  his 
posterity,  for  the  price  of  three  merks ;  of  Roger  Fitz  Walker,  and  all  his  pos- 
terity, for  two  merks." 

482.  "  Above  the  class  of  husbandmen  was  that  of  the  yeoman  or  bonnet- 
laird,  as  he  is  now  called  in  primitive  parts  of  Scotland He  no 

doubt  paid  for  his  hereditary  right  to  the  lands,  and  felt  himself  much  above  the 
husbandmen  whose  little  was  precarious." 

483.  "  Still  higher  in  the  scale  were  the  great  Church  vassals,  who  held  a 
place  only  second  to  the  baronage  and  freeholders  of  the  crown.  These  gener- 
ally had  their  lands  free  of  all  service,  and  paid  only  a  nominal  quit-rent." 

484.  "  No  service  is  imposed  on  women,  except  harvest-work,  and  I  believe 
agriculturists  will  agree  that  we  have  a  still  more  decided  proof  of  advancing 
civilisation  in  the  fact,  that  at  the  period  of  the  rental,  the  whole  services  were 
in  process  of  being  commuted  for  money.'* 

485.  "  As  to  the  rent  of  land,  each  husbandland  paid  6s.  8d.  of  money-rent, 
bnt  to  this  were  added  considerable  services  in  harvest  and  sheep-shearing,  in 
canying  peats  and  carting  wool,  and  fetching  the  abbot's  commodities.  These 
stipulations  are  exceedingly  precise,  fixing  even  the  service  in  which  the 
husbandman  was  to  have  his  food  from  the  abbey,  and  where  he  was  to  maintain 
himself." 

486.  ''  Roads  appear  to  have  been  frequent,  and  although  some  are  called  the 
green  road,  virtdis  via,  and  by  other  names  indicating  rather  a  track  for  cattle ; 
others,  bearing  the  style  of  '  high- way,*  cdta  via^  *  the  king  s  road,*  via  regia,  via 
reffalis,  and  still  more,  the  caulsey  or  calceia,  must  have  been  of  more  careful 
construction,  and  some  of  them  fit  for  wheel  carriages.  A  right  of  way  was 
frequently  bargained  for,  and  even  purchased  at  a  considerable  price.  The 
road  leading  south  of  Inverness  is  called  via  Scoticana  in  a  charter  in  1376." 

487.  "  We  find  agricultural  carriages  of  various  names  and  descriptions 
during  the  thirteenth  century — plaustrum^  quadriga^  charete^  carecta,  higa — and 
not  only  for  harvest  and  for  carriage  of  peats  from  the  moss,  but  for  carrying 
wool  of  the  monastery  to  the  seaport,  and  bringing  in  in  exchange,  salt,  coals, 
and  sea-borne  commodities.'* 

488.  "  The  immense  number  and  variety  of  agricultural  transactions,"  con- 
cludes Mr  limes  this  part  of  his  subject,  "  the  frequent  transference  of  lands, 
the  disputes  and  settlements  regarding  marches,  the  precision  and  evident  care 
of  leases,  the  very  occurrence  so  frequently  of  the  names  of  field  divisions,  and 
of  the  boundaries  between  farms,  settled  by  King  David  in  person,  show  an 
enlightened  attention  and  interest  in  agricultural  affairs,  that  seem  to  have 
spread  from  the  monarchy  and  reached  the  whole  population  during  that  period 
of  natural  peace  and  good  government,  which  was  so  rudely  terminated  by  the 
War  of  the  Succession.*' 
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DIVISION   FIRST. — MATERIALS  EMPLOYED   IN   CONSTRUCTION. 


^9.  Section  First — Stones. — Stones  useful  for  the  building  purposes  of  the 
fenn  may  be  divided  into  three  great  classes — namely,  the  Silicious,  the  Cal- 
fflreow,  and  the  Argillaceous.  The  silicious  are  represented  by  the  granites, 
^pfl,  and  sandstones ;  the  calcareous  are  comprised  in  the  limestones ;  the 
*^llaceous,  being  peculiarly  liable  to  atmospheric  influences,  are  by  no  means 
durable  enough  for  building  purposes,  but,  being  slaty  in  their  structure,  they 
^  employed  in  the  construction  of  roofs. 

^90.  Granite. — This,  in  its  several  varieties,  is  the  most  durable  of  all  the 
Mding-stones.  Its  constituents  are — quartz,  which  is  nearly  pure  silica,  and 
forms  the  greater  part  of  the  rock  ;  felspar,  which  imparts  to  granite  its  peculi- 
•nties  of  character ;  and  mica,  which  occurs  in  shining  plates  of  greater  or  less 
^  The  best  granites  are  obtained  in  Scotland ;  they  are  known  as  the  red 
^^  the  grey  varieties.  They  are  more  durable  than  the  granites  of  the  coun- 
^eg  of  Devon  and  Cornwall  in  England. 

491.  The  granular  arrangement  of  felspar,  hornblende,  and  quartz,  known 
^  tienite  or  syenite,  forms   a   species   of  granite,  the   hornblende   appearing 
JQBtead  of  the  mica,  and  is  one  of  the  most  durable  of  the  building-stones  known. 
■^e  two  substances,  hornblende  and  mica,  resemble  each  other  closely  in  com- 
position— homblende.having,  however,  a  much  greater  proportion  of  the  black 
oxide  of  iron.   Syenite  is  as  capable  of  being  worked  in  large  blocks  as  granite, 
^though,  from  its  hardness,  like  common  granite,  it  is  not  easily  tooled.     The 
darabihty  of  this  class  of  building-stones  (the  granites),  in  which  felspar  is 
present,  depends  much  on  the  composition  of  this  ingredient     From  the  potash 
contained  in  it,  it  is  more  or  less  obnoxious  to  atmospheric  influences.     Care, 
therefore,  should  be  taken  to  ascertain  the  composition  of  the  stones  of  this 
class,  where  large  and  important  works  are  to  be  carried  on. 

492.  Trap  or  Greenstone  is  a  very  hard  and  durable  stone  ;  it  is  composed 
oi  hornblende  and  felspar.  Although  a  valuable  building-stone,  its  uses  are 
restricted,  from  the  small  size  and  irregular  form  of  the  concretions  in  which  it  is 
frequently  found.  It  is  also  found  in  some  localities  in  amorphous  masses,  when 
it  may  be  raised  in  large  blocks.  For  cottages  and  rural  structures,  when 
used  in  conjunction  with  white  stone-facings  or  dressings  to  the  windows, 
doors,  and  comers,  and  with  white  mortar,  it  is  well  adapted,  and  presents  a 
pleasing  appearance.  Basalt,  of  the  same  composition  as  greenstone,  but  with 
a  larger  proportion  of  iron,  is  also  a  durable  material  as  a  building -stone  ;  but  it 
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occurs  in  columnar  masses  and  in  still  smaller  concretions  than  greenstone,  am 
being  harder,  is  more  difficult  of  being  tooled.  Trap-rocks  are  all  liable  to  whi 
is  termed  "  sweating ''  in  damp  weather. 

493.  Sandstones,  belonging  to  the  silicious  class,  are  composed  of  grains  derive 
from  the  wearing  down  of  the  silicious  rocks,  and  bound  or  cemented  tpgeth< 
hj  natural  cement  of  an  argillaceous,  silicious,  or  ccdcareous  character.  San( 
stones  present  a  wide  range  of  character,  from  a  state  almost  as  durable  f 
granite,  to  that  but  little  better  than  hardened  clay.  Where  the  silicious  pa 
tides  are  held  together  chiefly  by  an  argillaceous  cement,  they  rapidly  disinti 
grate  under  the  influence  of  the  weather. 

494.  Sandstones  are  easily  worked,  and  divide  readily  into  convenient  block 
From  the  ease  with  which  it  is  worked,  indeed,  some  workmen  term  it  ^'  he* 
stone."  The  best  sandstone  is  that  obtained  from  Graigleith  quarry,  near  Edii 
burgh  :  it  is  in  high  repute.  The  grey-coloured  sandstones  of  For&rshire  ai 
very  durable.  The  Yorkshire  sandstones  are  much  esteemed  for  flagging,  beiu 
hard,  durable,  and  easily  worked.  A  greenish  sandstone,  known  as  Kentish  raj 
is  very  durable. 

495.  In  choosing  sandstone,  preference  should  be  given  to  th|it  purely siliciouf 
when  argillaceous  matter  is  present,  the  atmosphere  will  affect  its  durability 
Although  generally  esteemed  from  its  variegated  appearance,  sandstone  wil 
coloured  stripes  should  be  avoided.  These  coloured  parts,  arising  from  il 
presence  of  iron,  are  speedily  affected  by  water,  and  decay  of  the  stone 
thereby  hastened.  When  mica  is  present  in  minute  quantity,  it  determiiH 
more  specifically  the  stratified  character  of  sandstone,  and  the  stone  is  the 
easily  worked  in  blocks. 

496.  Limestones. — This,  the  last  class  of  stones  suitable  for  the  buildings  o 
the  farm  we  have  here  to  notice,  is  an  important  one,  and  presents  a  hig^ 
variety  of  kinds,  characterised  by  as  great  diversities  of  composition  as  the 
sandstones.  The  principal  constituent  of  stones  of  this  class  is  lime.  Lime- 
stones are  impure  carbonates,  the  impurities  present  giving  that  diversity  oi 
appearance  which  characterises  many  varieties,  as  marble.  Any  limesUmc 
susceptible  of  a  high  polish  is  termed  marble,  and  of  this  there  are  man) 
varieties.  The  oolite  limestones,  a  new  formation,  afford  the  limestones  chiefl} 
used  for  building  purposes.  Magnesian  limestones  afford  some  superior  buildiii§ 
material,  as  well  as  the  mountain  limestone. 

497.  In  determining  the  qualities  of  building- stone,  its  cokesivenesSj  or  resist 
ance  to  a  crushing  power,  and  its  ahsorhent  power,  or  that  which  represents  it 
capability  to  resist  atmospheric  influences,  are  the  two  points  principally  codsa 
dered.  In  the  Report  of  the  Royal  Commissioners  appointed  to  investigate  th 
qualities  of  the  stone  to  be  used  for  the  Houses  of  Parliament,  a  valuable  tabl 
is  given,  which  we  here  append.  This  affords  information  on  the  above  tw 
points  in  connection  with  the  most  celebrated  of  the  building-stones  of  tk 
kingdom.  In  another  column  the  number  of  grains  disintegrated  frt>m  eac 
specimen  is  given.  The  amount  of  disintegration  was  ascertained  by  subjee 
ing  all  the  specimens  simultaneously  for  eight  days  to  Brard  s  process,  whic 
closely  resembles  the  action  of  the  usual  atmospheric  influences  on  stone.  Tl 
absorbent  column  exhibits  the  bulk  of  water  absorbed  by  specimens  one  cub 
inch  in  size,  while  the  cohesive  column  exhibits  the  weight  necessary  to  cnu 
two-inch  cubes,  or  blocks  of  eight  cubic  inches.  Of  the  two  columns 
specific  gravities,  the  first  exhibits  the  ordinary  specific  gravity,  the  secoi 
shows  the  specific  gravity  of  the  solid  particles  of  which  each  specimen  i£  coi 
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posed,  on  the  supposition  that  the  water  will  take  the  place  of  the  air  which 
occupied  the  pores  before  the  atmospheric  pressure  was  removed 


oil  MM  and  Name 
Stones. 

■  ^                  Specific  Graritiea. 

Absorbing 
Power. 

Disintegra- 
tion. 

Cohesive 
Power. 

Sandstones 

Cnigleith 

'.        .          2.282 

2.646 

0.143 

0.6 

28.083 

DarieyDale  . 

2.628 

2.993 

0.121 

0.121 

25.300 

Heddon 

2.229 

2.643 

0.156 

10.1 

14.168 

Kenton 

2.247 

2.625 

0.143 

7.9 

17.710 

Mansfield 

2.338 

2.756 

0.161 

7.1 

18.216 

Park  Spring  . 

2.321 

2.615 

0.112 

6.0 

27.071 

Morley  Moor 

2.053 

2.687 

0.221 

0.9 

10.879 

Maonesian  Limes' 

rONES. 

BolaoTer 

2.816 

2.833 

0.182 

1.6 

29.601 

Huddlestone 

2.147 

2.867 

0.239 

1.9 

15.483 

Roche  Abbey 

2.134 

2.840 

0.248 

0.6 

13.916 

IVffkNook    . 

2.138 

2.847 

0.249 

1.8 

16.433 

Cadeby 

1.951 

2.846 

0.310 

6.4 

16.180 

Jackdaw  Crag 

2.070 

2.634 

0.209 

8.1 

16.951 

Bramham  Moor 

2.008 

2.659 

0.244 

0.7 

22.011 

Oolites. 

Ancasier 

2.182 

2.687 

0.180 

7.1 

8.349 

Bath  Box       . 

1.839 

2.676 

0.312 

10.0 

6.318 

Portland 

2.146 

2.702 

0.206 

2.7 

7.690 

Ketton 

2.045 

2.706 

0.244 

8.3 

9.108 

LiXESTONES. 

Bunack         « 

2.090 

2.627 

0.204 

16.6 

6.826 

Chilmark       . 

2.481 

2.621 

0.053 

9.8 

25.663 

HamHill       . 

2.260 

2.695 

0.147 

9.5 

14.421 

498.  "  If  the  stones  be  divided,"  say  Professor  Daniell  and  Wheatstone,  who 
conducted  the  above  experiments,  "  according  to  their  chemical  composition,  it 
^  be  found  that,  in  all  stones  of  the  same  class,  there  exists  generally  a  close 
lotion  between  their  various  physical  qualities.  Thus  it  will  be  observed  that 
the  specimen  which  has  the  greatest  specific  gravity  possesses  the  greatest 
cohesive  strength,  absorbs  the  least  quantity  of  water,  and  disintegrates  the 
least  by  the  process  which  imitates  the  effects  of  the  weather.  A  comparison 
of  aU  the  experiments  shows  this  to  be  the  general  rule,  though  it  is  liable  to 
mdifidoal  exceptions.  But  this  will  not  enable  us  to  compare  stones  of  diffe- 
rent classes  together.  The  sandstones  absorb  the  least  quantity  of  water,  but 
thej  disintegrate  more  than  the  magnesian  limestones,  which,  considering  their 
compactness,  absorb  a  great  deal." 

499.  In  practice  stones  are  chiefly  subjected  to  compression,  rarely  to  a  tensile 
face,  or  a  transverse  strain  ;  and  as  the  weight  to  which  they  are  subjected,  in 
th©  generality  of  cases,  is  far  beneath  the  crushing  force,  or  the  point  at  which 
the  particles  part  asunder,  the  principal  point  to  be  attended  to  in  the  selection 
of  a  stone  is  its  capability  to  resist  the  influences  of  the  weather.  Where,  how- 
ever, it  is  desirable  to  know  the  strength  of  a  stone,  or  its  resistance  to  a  crush- 
ing weight,  it  is  the  safest  plan  to  institute  direct  experiment. 

500.  The  following,  extracted  from  the  Beport  which  we  have  already  alluded 
iOj  will  afford  some  practical  information  as  to  the  various  causes  of  decay  in 
tfae  different  classes  of  stone  :  ^'  As  regards  the  sandstones  that  are  usually 
employed  for  building  purposes,  and  which  are  generally  composed  of  either 
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quartz  or  silicions  grains,  cemented  by  silicious,  argillaceous,  calcareous,  c 
other  matter,  their  decomposition  is  effected  according  to  the  nature  of  ih 
cementing  substance,  the  grains  being  comparatively  indestructible.  Wit 
respect  to  limestones  composed  of  carbonate  of  lime,  or  the  carbonate  of  lim 
and  magnesia,  either  nearly  pure,  or  mixed  ^th  variable  proportions  of  foreig 
matter,  their  decomposition  depends,  under  similar  circumstances,  upon  tk 
mode  in  which  their  component  parts  are  aggregated ;  those  vtrhich  are  moi 
crystalline  being  found  to  be  the  most  durable ;  while  those  which  partake  leai 
of  that  character  suffer  most  from  exposure  to  atmospheric  influences.  Tli 
yarieties  of  limestone  termed  oolites  (or  roestones),  composed  of  oviform  bodic 
cemented  by  calcareous  matter  of  varied  character,  will,  of  necessity,  sufii 
unequal  decomposition,  unless  such  oviform  bodies,  and  the  cement,  be  equal] 
coherent,  and  of  the  same  chemical  composition.  The  limestones  which  ai 
usually  termed  shelly^  from  their  being  formed  of  broken  or  perfect  fossil  shell 
cemented  by  calcareous  matter,  suffer  decomposition  in  an  unequal  manner  i 
consequence  of  the  shells,  which,  being  for  the  most  part  crystalline,  offer  tl 
greatest  Amount  of  resistance  to  the  decomposing  effects  of  the  atmospher 
Sandstones,  from  the  mode  of  their  formation,  are  very  frequently  laminate 
more  especially  when  micaceous,  the  plates  of  mica  being  generally  depositt 
in  planes  parallel  to  their  beds.  Hence,  if  such  stone  be  placed  in  building 
with  the  planes  of  lamination  in  a  vertical  position,  it  will  decompose  in  flak< 
according  to  the  thickness  of  the  laminsB  ;  whereas,  if  it  be  placed  so  that  tl 
planes  of  lamination  be  horizontal,  which  is  most  common  in  its  natural  (r 
quarry)  bed,  the  amount  of  decomposition  will  be  comparatively  immaterial 
Limestones,  such  at  least  as  are  usually  employed  for  building  purposes,  ar 
not  liable  to  the  kinds  of  lamination  observable  in  sandstone,  neverthelesi 
varieties  exist,  especially  those  commonly  called  shelly,  which  have  a  coarsi 
laminated  structure  generally  parallel  to  the  planes  of  their  beds ;  and  there 
fore  the  same  precaution  in  placing  such  stone  in  buildings,  so  that  th( 
planes  of  laminatioii  be  horizontal,  is  as  necessary  as  with  sandstonesi  abov* 
noticed. 

501.  ''  The  chemical  action  of  the  atmosphere  produces  a  change  in  the  entar 
matter  of  the  limestones,  and  in  the  cementing  substance  of  the  sandstones 
according  to  the  amount  of  surface  exposed  to  it.  The  chemical  action  due  t 
atmospheric  causes  occasions  either  a  removal  or  disruption  of  the  exposed  pai 
tides,  the  former  by  means  of  powerful  winds  and  driving  rains,  and  the  lattc 
by  the  congelation  of  water  forced  into,  or  absorbed  by,  the  external  portions  ( 
the  stone.  These  effects  are  reciprocal,  chemical  action  rendering  the  stone  Uabl 
to.  be  more  easily  affected  by  mechanical  action ;  w^hich  latter,  by  constantl 
presenting  new  surfaces,  accelerates  the  disintegrating  effects  of  the  former. 

502.  "  Buildings  in  this  climate  are  generally  found  to  suffer  the  greatei 
amount  of  decomposition  on  their  southern,  south-western,  and  western  front 
arising,  doubtless,  from  the  prevalence  of  winds  and  rains  from  these  quartere 
hence  it  is  desirable  that  stones  of  great  durability  should  at  least  be  employe 
in  fronts  with  such  aspects.  Buildings  situated  in  the  country  appear  to  poi 
sess  a  great  advantage  over  those  in  populous  and  smoky  towns,  owing  1 
lichens,  with  which  they  almost  invariably  become  covered  in  such  situation 
and  which,  when  firmly  established  over  their  entire  surface,  seem  to  exercise 
protective  influence  against  the  ordinary  causes  of  the  decomposition  of  tl 
stone  upon  which  they  grow." 

503.  With  regard  to  the  kind  of  stone  which  should  be  employed  in  the  buil< 
ing  of  a  steading,  it  must  be  determined  by  the  mineral  product  of  the  loccdil 
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in  which  it  is  proposed  to  erect  it.  In  all  localities  where  stone  is  accessible,  it 
ghould  be  prefeired  to  every  other  material ;  but  where  its  carriage  is  distant, 
and  of  course  expensive,  other  materials,  such  as  brick  or  clay,  must  be  taken. 
In  large  flat  tracts  of  country,  stone  is  generally  at  too  great  a  distance  ;  but 
in  those  situations,  clay  being  abundant,  brick  may  be  easily  made,  and  it  makes 
an  excellent  building  material  for  walls,  and  far  superior  to  the  old-fashioned 
clay  walls  which  were  in  vogue  before  biick  became  so  universally  used  for 
boildmg.  Of  stone,  any  kind  may  be  used  that  is  nearest  at  hand,  though 
some  rocks  are  much  better  adapted  for  building  purposes  than  others. 

501  We  have  already  given  a  description  of  the  most  important  of  these 
building  rocks,  and  now  finally  point  out  that  the  worst  sort  of  building-stone 
are  land-fast  boulders  of  the  primitive  and  trap-rocks,  which,  although  reduci- 
ble by  gunpowder,  and  manageable  by  cleavage  into  convenient- shaped  stones, 
incur  great  labour  in  their  preparation  for  building  ;  and  even  after  the  stones 
Me  prepared  in  the  best  manner  they  are  capable,  their  beds  are  frequently  very 
nmgh,  and  jointings  coarse,  and  the  variety  of  texture  and  colour  exhibited  by 
them  render  them  at  the  best  unsightly  objects  in  a  building.  They  are  equally 
onsmtable  for  dry-stone  dykes  or  walls  as  for  buildings ;  for  in  the  C€ise  of 
dykes,  they  must  be  used  very  nearly  in  their  natural  state,  as  the  usual  charge 
for  snch  work  will  not  bear  labour  being  bestowed  on  the  preparation  of  the 
inateiiaL  They  form  very  good  foundation-stoiieQ  for  dry-stone  walls.  Still, 
ikfter  all,  if  no  better  material  for  building  houses  is  near  at  hand  than  those 
bonlders,  they  must  be  taken  as  the  only  natural  product  the  country  affords. 
There  is  a  class  of  boulders  composed  chiefly  of  micaceous  sandstone,  found 
in  banks  of  gravel,  which  answer  admirably  for  dry-stone  walls,  splitting  with 
cue  with  a  hand-pick  into  thin  layers,  and  exhibiting  a  rough  surface  on 
the  bed,  very  favourable  to  their  adherence  together  in  the  wall.  This  species 
of  building  material  is  abundant  in  Forfarshire,  where  specimens  of  dry-stone 
building  may  be  seen  of  a  superior  order. 

505.  In  the  following  remarks  on  the  general  choice  of  building-stones  by  Mr 
G.  Smith,  architect  in  Edinburgh,  there  is  much  truth :  "  The  engineer  and 
Mchitect,"  says  he,  "  go  differently  to  work  in  choosing  their  stones.  The 
teer,  in  making  his  experiments  for  his  piers  and  bridges,  selects  the 
strongest  and  hardest  as  most  suited  to  resist  great  presstlre.  The  latter,  for 
»11  architectural  decorations,  chooses  not  only  the  most  beautiful  as  to  texture 
•nd  nniformity  of  colour,  but  those  which  may  be  easily  cut  into  the  most  deli- 
cate mouldings,  and  which,  moreover,  will  stand  the  winter's  frost  and  the 
Bummer's  heat.  It  may  be  remarked,  that  the  hardest  stones  are  not  always 
thoee  which  hold  out  the  best  against  the  effects  of  weather." 

506.  Preservation  of  Stone :  Kuhlmanns  Method. — Various  methods  are  now 
adopted  to  prevent  the  decai/  of  stone.     The  following  is  a  description  of  the 
osethod  used  at  the  Louvre,  Notre  Danie,  and  other  places  in  France,  with  marked 
mccess :  "  Two  and  a  quarter  parts  of  silica  (flint  or  clean  sand)  are  fused  with 
one  part  of  potash  ;  it  is  then  dissolved  by  boiling  under  pressure,  in  from  eight 
to  ten  times  its  weight  of  water.     The  stonework  of  old  buildings  is  thoroughly 
cleansed  of  all  that  might  prejudice  its  absorbing  qualities.     Troughs  nugged 
with  clay  are  placed  against  the  part  of  the  building  intended  to  be  silicated,  so 
M  to  collect  the  solution,  which  is  applied  with  a  syringe  at  intervals  of  three 
or  four  hours  for  about  four  days,  or  till  the  stone  (when  dry)  ceases  to  absorb. 
It  is  considered  desirable  that  this  process  should  be  repeated,  but  to  a  less  ex- 
tent, the  following  year.     The  colour  of  the  stone  is  not  materially  changed, 
provided  the  absorption  is  tolerably  equal,  and  the  silicalisation  effected  by  a. 
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number  of  applications  of  weak  solutions,  both  of  which  conditions  are  necessary 
to  success." 

507.  M.  Kuhlmann  thus  explains  tlie  rationale  of  the  process  of  induration  thus 
eflfected :  "  The  carbonic  acid  of  the  atmosphere  separates  the  silica  from  the 
potash,  leaving  it  deposited  in  the  pores  of  the  stone,  when,  should  the  carbonate 
of  lime  be  present  (as  in  limestone),  it  combines  wdth  it,  and  forms  the  silicate 
of  lime,  while  the  soluble  salt — viz.  the  potash — ^is  removed  by  the  rain  or  other 
means."  The  cost  of  the  process  in  France  is  stated  by  Mr  H.  H.  Bumell  to  be 
Is.  3d.  per  superficial  yard. 

508.  Dames'  Method. — Mr  Daines,  who  has  devoted  considerable  attention  to 
the  causes  of  decay  in  stone,  states  it  to  be  his  opinion  that  '*  alkaline  efflor- 
escence is  the  primary  cause  of  decay  in  stonework.  This  efflorescence  is  the 
result  of  chemical  agency,  not  the  least  of  which  will  be  found  in  the  cement 
or  mortar  employed  for  *  bedding,'  or  jointing,  the  work,  as  in  all  cases  it  may 
be  observed  that  crystals  are  found  commencing  at  the  angles  or  joints  of  the 
work  before  the  walls  are  thoroughly  dry ;  and,  in  the  first  instance,  the  disin- 
tegration which  follows  proceeds  from  the  alkaline  matter  contained  in  all  ce- 
ments and  mortars  now  in  general  use.  In  many  cases  it  is  accelerated  by  the 
employment  of  sea  or  salt  sand,  which  is  too  often  used,  as  the  damp  developed 
on  the  internal  walls  of  many  of  our  buildings  plainly  testifies.  If  pieces  of 
Bath  or  Caen  stone,  one  inch  tliick,  be  set  with  a  layer  of  Roman  cement  be- 
tween, and  be  exposed  to  the  action  of  the  air,  it  will  be  found,  in  the  course  of 
three  or  four  years,  that  the  cement  will  have  so  acted  upon  the  stone  as  to 
render  it  incapable  of  being  crushed  by  pressure  between  the  thumb  and  finger 
in  consequence  of  its  decomposition  by  the  chemical  action  of  the  cement.  A 
proof  of  the  destructive  efiect  of  salt  upon  stonework  may  be  observed  in  any 
seaport  town.  The  stone-buildings  which  are  exposed  to  the  sea-breezes  show 
plainly  this  effect.  ...  In  certain  localities  where  tlie  atmosphere  is  com- 
paratively free  from  that  influence,  vegetation  may  be  observed  as  accelerating 
the  progress  of  decay."  The  most  obvious  efiect  of  salt  on  stones  is  to  be  seen 
on  the  walls  of  salt-works  situate  on  the  sea-shore. 

509.  As  to  the  remedy  for  the  decay  of  stone,  Mr  Daines  states,  that  he  em- 
ploys a  **  solution  of  one  part  by  weight  of  sublimed  sulphur  in  eight  parts  of 
linseed  oil,  heated  in  a  sand-bath  to  a  temperature  of  278°  Fahr,  by  which  pro- 
cess the  vegetable  mucus  of  the  oil  is  precipitated,  and  the  watery  particles 
evaporated,  and  their  place  supplied  by  the  sulphur,  which  is  readily  taken  up 
by  tlie  oil  at  the  above  temperature.  The  solution  is  applied  with  a  common 
painter's  brush  to  the  surface  of  the  stone  until  it  will  absorb  no  more.  Sulphur 
is  stated  by  ancient  and  modern  chemists  to  be  insoluble  in  water,  and  to  sufier 
no  change  by  exposure  to  air ;  and  farther,  it  is  known  to  be  a  decided  foe  to 
vegetation.  .  .  .  For  these  reasons,"  says  Mr  Daines,  **  I  have  selected  it  as 
the  basis  of  the  indurating  medium.  The  stone  so  heated  becomes  extremely 
hard,  almost  equal  to  granite  ;  and  so  far  as  I  have  been  able  to  test  its  preserv- 
ing qualities,  a  period  of  four  years  shows,  not  only  that  no  decay  has  taken 
place,  but  time  actually  seems  to  increase  its  hardness." 

510.  Ransomes  Method  of  Preserving  Stone, — Mr  Frederick  Ransome,  of  Ips- 
wich, has  introduced  a  mode  of  preserving  stone  by  the  application  of  a  "wash," 
or  substance  applied  after  the  manner  of  paint,  by  which  he  states  that  **  the 
softest  and  most  friable  stone  can  be  rendered  impervious  and  imperishable." 
The  method  employed  consists  in  applying  to  the  stone  surface  a  solution  of 
iQicate  of  soda,  allowing  this  to  be  absorbed,  and  finally  applying  a  solution  of 
the  muriate  of  lime.     These  two  substances,  exercising  a  chemiccd  reaction,  fill 
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up  the  pores  of  the  stone  with  an  insoluble  substance,  the  silicate  of  lime.  Ob- 
jections have  been  made  to  this  mode  of  preserving  stone,  on  account  of  the 
whitewashed  appearance  it  sometimes  gives  to  stone  subjected  to  the  process, 
and  also  from  the  liability  of  the  particles  of  silicate  of  lime,  wliich  become 
pulverulent  when  dried,  to  be  washed  out  by  the  action  of  the  rain.  Mr  Ban- 
some,  however,  it  is  right  to  state,  has  answered  these  objections.  A  very  ex- 
tended trial  of  the  method  is,  while  we  write,  being  made  at  the  Baptist  Chapel 
at  Bloomsbury,  the  result  of  which  will  place  it«  capabilities  before  the  public. 

511.  The  following  is  the  method  to  be  adopted,  as  recommended  by  the 
patentee  :  "  The  surface  of  the  stone,  &c.,  should  be  thoroughly  cleaned  by  the 
removal  of  any  extraneous  matter,  and  the  prepared  silicate  should  then  be  laid 
on  evenly  with  a  brush.  As  soon  as  this  is  properly  absorbed,  and  before  it  has 
had  time  to  dry,  the  prepared  calcium,  diluted  with  an  equal  quantity  of  water, 
should  be  applied  and  well  worked  upon  the  silicate  with  a  stiff  brush  until  all 
froth  has  disappeared  in  tlie  pored  of  the  stone.  When  dry,  a  second  coating  of 
the  prepared  calcium  should  be  applied  to  insure  the  complete  neutralisation  of 
the  silicate.  Should  the  stone  be  of  a  very  absorbent  character,  it  may  require 
a  second  dressing,  in  which  case  it  is  better  to  allow  the  first  application  to  get 
thoroughly  dry,  and  then  proceed  in  the  same  manner  as  before.  About  four 
gallons  of  each  solution  will  be  required  for  every  hundred  yards  of  surface." 
The  above  solutions  can  only  be  obtained  of  the  patentee,  Mr  Frederick  Ban- 
some,  Whitehall  Wharf,  Cannon  Bow,  Westminster,  and  Patent  Stone  Works, 
Ipswich. 

512.  Pouts  Method  of  Preserving  Stone. — Mr  Paul  applies  to  the  surface  of  the 
stone  to  be  preserved  a  solution  of  aliuninate  of  potash.  The  action  of  this  is 
not  instantaneous,  like  that  of  Mr  Ban  some's  process,  but,  being  gradually  de- 
composed by  the  carbonic  acid  of  the  atmosphere,  deposits  alumina  in  the  pores 
of  the  stone,  and  creates  an  insoluble  substance,  which  is  not  liable  to  be  acted 
on  chemically  by  atmospheric  influences  or  mechanically  washed  out  by  rain. 

513.  Szerelmeys  Mode  of  Preserving  Stone. — This  method,  which,  under  the 
auspices  of  the  late  Sir  Charles  Barry,  who  had,  it  is  said,  formed  a  high  opinion 
of  its  merits,  is  being  carried  out  on  a  large  scale  at  the  Houses  of  Parliament, 
Westminster,  is  a  secret.  We  merely  mention  the  fact,  to  make  the  reader 
aware  of  the  existence  of  such  an  extended  tnal  as  is  being  afforded  to  the 
method,  and  that  he  may  note  the  results,  which  will  doubtless  be  made  public 
hereafter. 

514.  Principles  of  Preservation  of  Stone, — In  concluding  our  remarks  on  the 
preservation  of  stone,  we  may  briefly  draw  attention  to  the  great  point  to  be  at- 
tended to,  namely,  the  filling  of  the  pores  of  the  stone  with  some  substance  in- 
capable of  being  acted  on  by  atmospheric  influences,  so  that  water  may  not  be 
allowed  to  permeate  the  interior  pores.  Any  application  which  merely  surface- 
paints  the  pores  will  not  be  of  service,  at  least  it  will  not  act  permanently  as  a 
preservative,  but  will  have  to  be  frequently  renewed.  The  pores  must  be  filled 
up,  and  that  to  a  considerable  extent  of  their  length  ;  and  the  substance  so  used 
for  filling  up  must  be  indestructible — incapable  of  being  acted  on  prejudicially 
either  by  chemical  or  mechanical  atmospheric  influences. 

515.  Artificial  Stones. — A  few  notes  on  this  subject  may  be  useful,  as  many 
are  now  being  used  in  practice. 

516.  Mansomes  Artificial  Stone. — Of  artificial  stones,  perhaps  the  most  cele- 
brated, and  principally  used,  is  that  of  Messrs  Bansome,  known  as  the  '^  Silicious." 
This  is  composed  of  "  grains  of  sand,  pebbles,  portions  of  limestone,  marble,  or 
granite,  or  indeed  any  other  material  cemented  together  by  a  true  glass,  obtained 
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by  dissolving  flint  in  caustic  alkali  in  a  boiler  at  a  bigh  temperature,  mixing  tt 
the  materials  with  this  solution  into  a  paste  of  the  consistence  of  putty ;  mould 
ing  this  paste  into  any  required  form ;  and,  after  slow  air-drying,  burning  th' 
articles  thus  manufactured  in  a  kiln,  at  a  bright  red  heat,  maintained  for  som 
time.  In  the  course  of  this  process  tlie  alkali  combines  with  the  free  silic 
and  forms  a  kind  of  glass,  so  that  the  materials  become  cemented  together  by 
substance  which  does  not  admit  of  the  smallest  absorption  of  moisture,  and  i 
consequently  absolutely  unattackable  by  frost.  It  also  resists  every  other  kin< 
of  atmospheric  action,  and  is  extremely  hard.  It  possesses,  besides,  the  grea 
advantage  of  not  contracting  sensibly  during  the  last  process  of  baking." 

517.  Kuhlmann's  Artificial  Stone, — M.  N.  Euhlmann  has  discovered  a  simpl 
process  by  which  he  converts  blocks  of  chalk,  which  in  its  natural  state  i 
easily  and  cheaply  worked  into  any  shape  or  form,  into  a  hard  material  re 
sembling  stone.  It  has  a  smooth  appearance,  a  compact  grain,  and  is  susoep 
tible  of  a  high  polish;  it  is  also  imafifected  by' damp.  The  process  consists  i] 
subjecting  the  chalk  or  soft  limestone  to  the  action  of  a  solution  of  silicate  q 
potash,  lime  having  a  great  affinity  for  silica  dissolved  in  potash.  The  quantity 
of  silica  taken  up  by  the  chalk  may  be  increased  by  alternately  exposing  it  \o 
the  action  of  the  solution  and  the  air.  A  cement  or  plaster,  which  is  capable 
of  being  applied  to  soft  limestone  buildings,  may  be  prepared  by  mixing  some 
powdered  chalk  in  a  solution  of  silicate  of  potash.  By  impregnating  the  chalk 
with  metallic  sulphates,  under  circumstances  of  easy  attainment,  a  variety  of 
beautiful  shades  of  colour  is  prodiiced. 

518.  Enamelled  Slate. — This  seems  a  fitting  place  to  notice  the  enamelled 
slate  of  Mr  Magnus  of  Pimlico.  The  patentee,  by  a  simple  process — ^the  nature 
of  which  is  not  publicly  known — gives  to  slabs  of  slate  all  the  appearance 
of  beautifully  grained  marbles  with  highly  polished  surfaces.  In  addition  to 
the  beauty  of  the  material  thus  prepared,  it  possesses  the  advantage  of  lightnesa 
with  a  strength  equal  to  about  four  times  that  of  ordinary  stone.  This  enables 
long  slabs  of  it  to  be  used  for  various  purposes — the  lining  of  walls,  butts, 
chimney-pieces,  wash-stand  tops,  <fcc. 

519.  Artificial  Materials  for  the  production  of  Architectural  Decoration, — In  ad- 
dition to  stucco,  a  variety  of  materials  are  now  used  for  the  production  of  orna- 
ments in  relief,  such  as  carton  pierre^  papiir  mache,  and  leather.  Carton  pierri 
is  composed  of  the  pulp  of  paper,  mixed  with  whiting  and  glue.  This  is  pressed 
into  moulds  of  plaster  backed  with  paper,  and,  when  set,  dried  in  a  drying-room. 
From  its  lightness,  strength,  and  ease  of  application,  this  material  is  now  be- 
coming much  used  for  decorative  purposes.  Messrs  Jackson  and  Sons,  Rathbonc 
Place,  manufacture  it  extensively.  Papier  viache,  as  used  for  architectural  de- 
coration, is  prepared  by  gluing  sheets  of  brown  paper  togetlier,  and  pressing 
them  into  metal  moulds.  After  receiving  the  impress  of  these,  it  is  trimmed, 
and  a  composition  of  paper  pulp,  rosin,  and  glue  poured  into  the  mould,  in 
wbich  the  paper  is  again  inserted  ;  as  it  is  pressed  upon  the  composition,  a  sharp 
well-defined  ornament  is  produced.  Leather  is  now  used  to  produce  ornaments 
in  relief,  being  stamped  by  powerful  hydraulic  pressure,  the  relieved  parts  being 
filled  in  at  the  back  w^ith  a  composition.  Vulcanised  India-rubber  and  gutta' 
percha  are  also  used  for  the  production  of  decorative  ornaments  in  relief. 

520.  Section  Second — Bride. — If  properly  made,  bricks  are  little  inferior  in 
strength,  hardness,  and  durability,  to  the  building- stones  in  ordinary  use.  When 
broken  across,  their  fracture  should  present  a  fine,  compact,  and  uniform  texture, 
of  a  brownish  colour  :  a  whole  brick,  when  struck,  should  give  a  clear  ringing 
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sound.     In  Scotland  considerable  prejudice  exists  against  the  use  of  bricks, 
as  compared  with  stone,  more  especially  for  domestic  structures. 

521.  The  following  remarks  from  the  Report  on  the  Condition  of  the  Labouring 
Population  are  deserving  of  serious  consideration,  as  showing  that,  as  respects 
the  prevention  of  damp  at  all  events,  stone  is  not  so  useful  as  is  generally  sup* 
posed :  '^  Wood  and  wattled  houses,  such  as  our  forefathers  built,  are  the  driest 
and  warmest  of  all ;  brick  is  inferior  in  both  these  requisites  of  a  comfortable 
house ;  but  stone,  especially  the  unhewn  stone,  as  it  is  unnecessarily  employed 
for  cottages,  is  the  very  worst  material  possible  for  the  purpose.     The  evil 
arises  from  two  causes  :  the  stone  is  not  impervious  to  water,  especially  when 
the  lain  is  accompanied  by  high  winds,  and  it  sucks  up  the  moisture  of  the 
ground,  and  gives  it  out  into  the  rooms  ;  but  principally  stone  is  a  good  con- 
ductor of  heat  and  cold,  so  that  the  walls,  cooled  down  by  the  outer  air,  are  con- 
tinually condensing  the  moisture  contained  in  the  warmer  air  of  the  cottage, 
just  as  the  windows  steam  on  a  frosty  morning ;  besides,  the  abstraction  of 

heat  in  stone  houses  must  be  a  serious  inconvenience Of  course  I  do  not 

attribute  all  the  damp  of  our  cottages  to  the  stone — much  of  it  is  due  to  the  wet 
climate,  soil,  and  building  so  near  the  ground ;  but  the  stone,  as  a  material  of 
boilding,  must  bear  a  considerable  share  of  the  blame." 

522.  Advantages  of  Brick. — And  here  we  may  perhaps  be  permitted  to  give 
a  few  sentences  on  this  subject  which  we  some  time  since  contributed  to  the 
pages  of  the  Agricultural  Oazette,  noting  here  only  that,  although  the  remarks 
were  made  more  particularly  vdth  reference  to  the  advantages  of  bricks  for 
cottage  building,  they  are  obviously  applicable  to  the  other  buildings  of  the  farm: 
"  Of  the  various  materials  employed  for  walls,  none  combine  so  many  of  the 
essentials  necessary  to  secure  good  construction  as  brick.  It  is  easier  set  up, 
admits  of  good  joints  being  secured,  and  gives  rise  to  none  of  the  vacuities 
observable  in  rubble  walls,  which  harbour  mice  and  rats,  so  annoying  to  the 
^er,  especially  in  the  steading,  and  is  less  liable  to  atmospheric  influences 
^  stone.  An  inspection  of  a  vast  number  of  houses  in  England  and  Scotland 
^  gone  far  to  convince  us  that  the  employment  of  brick  in  Scotland  would 
lessen  the  number  of  damp  houses  there  so  often  met  with  ;  fot  it  is  a  notorious 
^  which  even  a  most  cursory  inspection  will  sliow,  that  there  is  a  much 
higher  proportion  of  damp  houses  of  stone  in  Scotlaud  than  amongst  brick 
houses  in  England.  Nor  is  this  to  be  attributed  to  the  difference  of  the  climate. 
Some  districts  of  Lancashire,  not  a  hundred  miles  from  Manchester,  enjoy  a 
^  more  unenviable  reputation  for  rain  and  humidity  than  many  parts  of  Scot- 
^lid;  and  yet  there  is  a  marvellously  small  proportion  of  damp  houses  met  with 
ifi  those  districts — small  compared  with  similarly  humid  districts  in  Scotlund.  .  . 
•  •  Nor  need  the  want  of  solidity  be  brought  against  brick  walls;  a  well-built 
9-inch  brick  wall  will  compare  very  favourably  with  a  24-inch  stone  wall,  built 
^  the  wretchedly  scrimped  lioneycomb  system — too  often  passed  off  as  good 
york  in  Scotland.  Neither  in  view  of  the  economical  features  of  construction 
^  brick  as  a  building  material  to  be  classed  as  low  as  it  is  in  Scotland.  Esti- 
,  J^^s  for  cottages  of  brick  w^ould  contrast  favourably  with  those  of  stone,  every- 
thing else  being  equal  in  both  cases.  Not  seldom  have  we  heard  astonishment 
expressed  at  the  low  rate  at  which  good  cottages,  with  ample  accommodation 

and  convenient  fittings,  can  be  built  in  England It  is  easy  to  bring 

vague  objections  against  brick  houses  as  to  being  cold,  and  to  indulge  in  jokes 
at  the  expense  of  their  solidity ;  but  it  should  be  remembered  that  the  winters 
of  England  are  little  less  severe  than  those  of  Scotland,  and  the  inhabitants  of 
the  former  as  keenly  alive  as  to  what  constitutes  household  comfort  as  those  of 
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the  latter  coantry,  and  that  the  apparent  thickness  of  Scotch  walls  does  m 
always  insure  dryness  or  warmth." 

523.  Section  Third — Slates — Tiles. — Blue  slate  is  derived  from  the  piimiti^ 
rock  clay-slate.  It  occurs  in  large  quantities  through  the  mountainous  parts  < 
the  kingdom.  Good  slate  should  not  absorb  water,  and  it  should  be  so  compa< 
as  to  resist  the  action  of  the  atmosphere.  When  it  imbibes  moisture,  it  become 
covered  with  moss,  and  then  rapidly  decays. 

524.  The  principal  blue-slate  quarries  in  Great  Britain  are  in  Wales,  Lana 
shire,  Westmoreland,  Cumberland,  Argyll,  and  Perth  shires.  The  most  extei 
sive  quarry  is  in  Caernarvonshire,  in  Wales,  near  the  town  of  Bangor,  on  it 
Penrhyn  estate.  It  employs  1500  men  and  boys.  The  Welsh  slate  is  vei 
large  and  smooth,  and  much  of  it  is  fit  for  putting  into  frames  for  writing-slatei 
When  used  very  large,  being  thin,  it  is  apt  to  warp  on  change  of  temperatun 
The  English  slates  at  Ulverstone,  in  Lancashire,  and  in  the  counties  of  West 
moreland  and  Cumberland,  are  not  so  large  as  the  Welsh,  but  equally  smootl 
and  good.  The  Easdale  slates,  in  Argyllshire,  are  small,  thick,  waved  on  th< 
surface,  and  contain  many  cubical  crystals  of  iron  pyrites,  but  its  durability  h 
endless.  Being  a  small  and  heavy  slate,  it  requires  a  stout  roofing  of  timber  ti 
support  it.  The  Ballachulish  slates  are  rather  smoother  and  lighter  than  tlu 
Easdale,  though  also  small,  and  containing  numerous  crystals  of  iron  pyrites 
and  is  equally  durable.  The  slates  in  Perthshire  are  of  inferior  quality  to  eithei 
of  these.  "  The  ardesia  of  Easdale,*'  says  Professor  Jameson,  "  was  first  qnar 
ried  about  a  hundred  years  ago  ;  but  was  for  a  long  time  of  little  importance,  ai 
sandstone  flags  and  tiles  were  generally  used  for  roofing  houses.  As  the  use  o 
slates  became  more  prevalent,  the  quarries  were  enlarged,  so  that  5,000,00( 
slates  are  annually  shipped  from  this  island.  The  number  of  workmen  is  a 
present  (in  1800)  about  300,  and  they  are  divided  into  quarriers  and  day 
labourers.  The  quarriers  are  paid  annually  at  a  certain  rate  for  every  100( 
slates,  from  lOd.  to  15d.,  I  believe,  as  their  work  has  been  attended  with  moit 
or  less  difficulty.  The  day-labourers  are  employed  in  opening  new  quarries 
and  have  from  lOd.  to  Is.  a-day.'* 

525.  Slates  are  assorted  into  sizes  at  the  quarry.  The  following  are  the  dig 
tinctive  names  and  sizes  of  slates  known  in  the  trade :  Doubles,  13  inches  b^ 
6  ;  ladies,  15  inches  by  8 ;  countesses,  20  inches  by  10  ;  duchesses,  24  incbe 
by  12 ;  rags,  36  inches  by  24 ;  queens,  same  size  as  rags.  This  size,  3  fee 
by  2,  may  be  taken  as  the  average  size  of  rags  and  queens,  there  being  no  de 
finite  size  for  these  classes.  The  dimensions  of  the  remaining  classes,  imperial 
and  patent  Wyatts,  are  30  inches  by  24.  Slates  are  sold  by  long  tale,  120( 
for  1000  :  100  feet  superficial  is  termed  a  square.  Of  doubles,  1000  (1200)  wil 
cover  2^  squares ;  of  ladies,  4|  squares ;  of  countesses,  7^  squares ;  and  o 
duchesses,  10  squares.  The  weight  per  square  of  the  three  latter  classes  h 
nearly  6  cwt.  Of  rags  and  queens,  a  ton  will  cover  nearly  2  squares ;  of  im- 
perials and  patent  Wyatts,  from  2  J  to  2^  squares. 

526.  Orel/  Slates  are  pretty  smooth  on  the  surface,  and  when  so  compact  in 
texture  as  ito  resist  moisture,  form  a  durable  though  very  heavy  roof. 

627.  The  cost  of  grey  slating  depends  on  the  locality  where  it  is  wished  to  be 

At  Edinburgh  it  costs  L.6  a-rood ;  whereas  in  Forfarshire,  the  matrix  oi 

slate,  it  can  be  done,  exclusive  of  carriage,  for  L.2,  10s.  the  rood.    Ii 

the  slates  cost  L.4  per  1000 ;  360  are  required  for  a  rood  ;  the  put 

OQ,  including  dressing,  holing,  pins  for  the  slates,  and  nails  for  th< 

only  158.;  and  with  moss  for  bedding,  Is.,  and  limQ  for  teething,  3a— 
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228.  the  rood.     The  droved  angular  freestone  ridging-stone,  always  accompany- 
ing grey  slating,  including  carriage,  costs  6d.  a  lineal  foot,  or  IDs.  the  rood. 

528.  Grey  slates  are  obtained  in  best  quality  from  grey  slaty  inferior  sand- 
stone, belonging  to  the  old  red  sandstone  series.  They  are  derived  from  the 
same  quarries  as  the  far-famed  Arbroath  pavement,  being,  in  fact,  formed  by 
the  action  of  frost  on  pavement,  set  on  edge  for  the  purpose.  A  mild  winter  is 
thus  unfavourable  to  the  making  of  slates.  From  Carmylie  to  Forfar,  in  Forfar- 
shire, is  the  great  field  for  the  supply  of  grey  slates ;  and  as  blue  slates  could 
only  be  obtained  there  by  sea  and  long  land  carriage,  before  the  introduction  of 
railways,  *nd  there  is  little  clay  fit  for  tiles,  they  constituted  the  chief  roofing  of 
cottages  and  small  farmhouses  in  that  part  of  the  country,  their  aspect  being 
cold  and  unpicturesque,  though  snug  enough.  The  easy  transit  now  by  rail- 
ways may  effect  a  material  change  in  that  quarter  in  favour  of  blue  slates. 

529.  Of  all  sorts  of  slating,  there  is  none  equal  to  blue  slate  for  appearance, 
comfort,  and  even  economy  in  the  long-run.  When  a  blue-slate  roof  is  well 
executed  at  first,  with  good  materials,  it  will  last  a  very  long  time.  Tile- 
roofis  are  constantly  requiring  repairs,  and  the  employment  of  grey  slate  is  a 
sacrifice  of,  and  a  burden  upon,  timber.  Of  the  blue  slates,  the  Welsh  give 
the  cheapest  roofing,  being  larger  and  much  lighter  than  Scotch  or  English 
slates. 

530.  Tiles. — Tiles  should  be  smooth  on  the  surface,  compact,  and  ring  freely 
when  struck,  when  they  will  resist  water.  When  they  imbibe  moisture  by 
porosity,  they  soon  decay  in  winter  by  the  effects  of  rain  and  frost. 

531.  Section  Fourth. — Mortar,  Concrete,  Beton,  Hydraulic  Cements^  and 
Cments, 

532.  Mortar  is  a  combination  of  lime  and  sand.  Lime,  in  its  ordinary  state 
cf  carbonate,  is  useless  for  building  purposes  ;  but,  when  burnt,  a  new  substance 
tt  produced,  which  has  a  powerful  affinity  for  water :  this  new  substance  is  termed 
*n  oxide  of  calcium.  When  water  is  added  to  this,  a  hydrate  is  formed,  which, 
when  combined  with  sand,  forms  a  new  substance  again — namely,  a  silicate. 
The  office  which  the  sand  performs  is  simply  to  act  as  neucli,  round  which  the 
crystals  of  carbonate  of  lime,  and  the  portions  of  silicate  which  are  formed,  may 
^^nange  themselves.  Sand,  therefore,  must  not  be  rotten  or  friable  ;  moreover, 
it  must  contain  no  salt  calculated  to  make  the  lime  soluble ;  hence  the  use  of 
8ca-8and  must  be  avoided. 

533.  The  Sands  used  for  the  prepamtion  of  mortar  are  generally  classed  as  pit, 
RTer,  and  sea  sands.  Of  these,  river-sand  is  generally  considered  the  best,  pit- 
wnd  being  dirty  and  sometimes  friable ;  while  the  sea-sand  is  objectionable  for 
A©  reason  stated  in  last  paragraph,  as  also  from  walls  built  with  it  being  pe- 
culiarly liable  to  atmospheric  influences,  soon  showing  damp,  arising  from  the 
•ffinity  salt  has  for  moisture.  A  mixture  of  coarse  and  fine  sand  is  better  than 
8*nd  of  equal  fineness.  For  good  mortar,  the  proportion  of  lime  to  sand  should 
be  two  and  a  half  of  sand  to  one  of  lime. 

534.  Concrete  is  a  compound  of  lime  finely  pulverised,  gravel,  or  broken'stones 
"^e  more  angular  the  better — and  sand.  The  whole  must  be  mixed  up  near 
^  spot  where  the  concrete  is  to  be  used,  as  it  sets  very  quickly.  The  propor- 
tions of  this  compound  vary  with  the  locality,  and  with  the  practice  of  engineers. 
The  lime  must  be  fresh  burned,  and  pulverised  without  slacking.  A  proportion 
•dopted  in  London  is  five  parts  of  gravel  and  sand  to  one  of  lime.  The  materials 
«IB  thoroughly  mixed  up  while  dry,  and  a  little  water  is  tlien  added  to  bring  the 
whde  to  the  consistence  of  mortar;  it  is  then  quickly  worked  up  with  a  shovel, 
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and  applied.  In  filling  in  foundations,  it  is  considered  by  some  a  good  plan  U 
*^  toss  "  in  the  concrete  from  some  height,  as  it  tends  to  consolidate  the  mass 
A  contrary  result  may,  however,  be  apprehended,  as  it  tends,  we  think,  to  separ* 
ate  the  constituent  parts.  When  first  made,  the  bulk  of  concrete  is  less  thai 
the  bulk  of  the  materials  of  which  it  was  composed ;  but  the  mass  ultimately 
expands,  in  the  proportion  of  nearly  half  an  inch  in  height  for  every  foot  o 
depth. 

535.  In  some  instances  concrete  is  applied  in  blocks  as  a  building  material 
but  both  in  durability  and  transverse  strength  it  is  very  deficient.  Away  from 
atmospheric  infiuences,  such  blocks  may  be  used  in  tlie  interior  of  thick  walls. 
As  a  mateiial  for  securing  a  good  foundation,  and  for  the  prevention  of  damp,  it 
is  exceedingly  valuable,  and  is  deservedly  in  high  repute. 

536.  The  term  Beton  is  applied  to  any  mixture  of  hydraulic  lime  with  firag- 
menta  of  brick,  stone,  or  gravel.  The  most  economical  mixture,  and  one  whidi 
is  very  good,  is  broken  stone  or  brick,  in  fragments  of  the  size  of  pigeon  eggs, 
with  coarse  and  fine  gpravel.  In  preparing  beton,  the  lime  is  first  prepared,  with 
which  is  next  incorporated  the  finer  quality  of  gravel  used.  This  is  tlien  spread 
out  where  required  to  a  depth  of  some  4  or  6  inches,  over  which  the  coarse  g^vel 
and  broken  fragments  of  stone  or  brick  are  then  strewed,  and  the  whole  brought 
to  a  well-mixed  condition  with  water  by  the  spade  or  the  lime-hoe.  Beton  is 
Buperior  to  concrete,  especially  for  foundations  under  water,  or  in  wet  soils. 

537.  Hydraulic  Cements, — Pure  lime,  when  reduced  to  a  paste  by  the  addition 
of  water,  has  no  tendency  to  harden — the  lime,  after  the  water  has  evaporated, 
returning  to  its  original  dry  condition.  Different  efiects  are  produced,  however, 
on  different  limes  by  the  addition  of  water :  thus,  in  some,  termed  "  rich  or  &1 
limes,**  the  bulk  is  much  increased ;  in  others  the  bulk  is  very  slightiy  altered 
These  last  are  termed  "  poor**  or  **  meagre  "  limes,  and  are  those  only  which, 
in  combination  with  silica,  alumina,  and  magnesia,  have  the  power  of  harden- 
ing under  water.  This  combination  of  poor  limes  with  silica,  &c.,  is  called  9 
hydraulic  mortar  or  cement. 

538.  There  are  various  methods  of  forming  this  species  of  cement.  Smeatoni 
mortar,  as  used  at  the  Eddystone  lighthouse,  was  "  composed  of  equal  parts  ol 
Aberthaw  lime  in  the  state  of  hydrate  of  lime  in  fine  powder,  and  puzzolano  alsc 
in  fine  powder,  well  beaten  till  it  had  acquired  the  utmost  degree  of  toughness.' 
Puzzolano  is  a  volcanic  concrete  thrown  up  from  Vesuvius ;  it  is  so  named  from 
the  town  Puzzuoli,  where  it  was  first  found.  An  artificial  puzzolano  is  prepared 
by  burning  clay.  The  cement  or  hydraulic  mortar  used  bv  the  Romans  was 
composed  of  two  parts  of  puzzolano  to  one  of  lime.  The  facing  of  the  London 
docks  was  cemented  'with  an  excellent  mortar,  composed  of  four  parts  of  has 
lime,  six  of  river-sand,  one  of  calcined  limestone,  and  one  of  puzzolano.  A  good 
hydraulic  mortar  may  be  composed  of  two  and  a  half  parts  of  burnt  clay  to  one 
part  of  blue  lias  lime,  to  be  pulverised  between  rollers,  mixed,  and  used  im- 
mediately. 

539.  ]\Iany  calcareous  clays  or  argillaceous  limestones  possess  the  property  of 
hardening  under  water  when  made  into  lime  or  hydraulic  cement.  When  the 
proportion  of  clay  is  only  about  10  or  12  per  cent,  the  hydi-aulic  cement  made 
from  these  takes  about  twenty  days  to  set  in  moist  places.  The  hardening, 
however,  takes  place  in  two  or  three  days,  when  the  proportion  of  clay  reaches 
to  20  or  25  per  cent.  A  minute  division  of  the  clay,  and  a  condition  in  whicl 
part  of  the  silica  is  given  up  on  the  application  of  caustic  potash,  is  considerec 
to  give  the  best  results. 

540.  Roman  or  Parker's  Cement  is  made  in  England  from  nodules  of  calcareoui 
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matter,  ionnd  in  the  London  olajs  of  Sheppey  and  Harwich,  and  the  Oxford  and 
Einuneridge  olajs.  The  Medina  Cement,  bo  called,  is  of  the  same  kind,  but  of 
lighter  colour,  and  is  made  from  the  Hampshire  septaria.  AtkinsorCa  Cement 
is  made  from  the  lias. 

541.  Portland  Cement, — The  most  important  of  the  artificial  hydraulic  cements 
b  that  known  as  Portland,  It  is  '*  made  from  carbonate  of  lime  mixed  in  defi- 
nite proportions  with  the  argillaceous  deposit  of  some  rivers,  running  over  clay 
and  chalk."  The  whole  are  pounded  together  and  afterwards  dried  and  burnt. 
It  is  called  Portland  cement  from  its  colour,  resembling  that  of  the  well-known 
Portland  stone.  It  is  a  cement  possessed  of  extraordinary  strength,  being  four 
times  nearly  as  great  as  that  of  any  of  the  natural  hydraulic  cements.  It  forms, 
when  mixed  with  small  or  even  with  broken  bricks,  a  concrete  of  great  strength : 
the  proportion  of  cement  required  being.so  small  as  a  tenth  or  even  a  twelfth 
part 

542.  At  the  Great  Exhibition  of  1851  a  series  of  interesting  and  valuable  ex- 
pniments  were  made  to  test  the  cohesive  strength  of  Portland  cement,  as  com- 
pared with  Parker's  or  Roman.  In  one  experiment,  "  a  block  of  neat  Portland 
cement,  having  a  sectional  area  of  16  inches  (4  inches  square)  was  suspended 
from  each  end,  and  the  weight  applied  exactly  in  the  centre.  The  block  had 
been  made  four  months.  It  broke  at  1580  lb.  The  fracture  was  perpendicular, 
eren,  and  good.  An  exactly  similar  block  of  neat  Roman  cement,  made  from 
Hamrich  stone,  and  seven  weeks  old,  broke  at  380  lb.  This  must  have  been 
a  bad  sample  of  the  material.'' 

543.  A  block  of  neat  Portland  cement,  having  a  sectional  area,  measuring  2f 
inches  by  2  inches,  was  pulled  asunder,  with  the  fracture,  as  shown  at  the  top, 
St  2280  lb.  A  block  of  Portland  stone,  having  the  same  sectional  area,  and  in 
all  leepects  resembling  the  above,  broke  at  1480  lb.  The  fracture  showed  no 
iaw  in  the  stone,  which  was  of  even  grain  and  sound  quality. 

544.  The  principal  experiment  was  the  breaking  of  a  beam  constructed  of 
tencomrses  of  hollow  bricks,  cemented  together,  the  upper  part  with  three  courses 
on  edge  and  four  on  the  flat,  the  lower  two  on  edge  and  one  on  the  flat  They 
were  pat  together  with  Portland  cement,  and  strengthened  with  hoop-iron  band, 
IJ-inch  broad  and  1-1 6th  of  an  inch  thick.  Fifteen  of  these  iron  hoops  were  in- 
serted   The  following  were  the  dimensions  of  the  beam : — 


PeoL 

Inches. 

Total  length, 

24 

4 

Length  between  beoi'ings, 

21 

4 

Depth, 

4 

6 

Thickness  at  bottom, 

2 

3 

Do.       at  top, 

1 

6 

Tbe  total  weight  of  the  beam,  including  1200  bricks,  32  bushels  of  cement,  and 
32  of  sand,  was  17,150  lb.     672  lb.  of  stone  were  placed  at  the  top  of  the 
beam.    The  weight  of  the  attached  scale  was  1792,  and  the  suspended  portion 
of  beam  15,000 — making  the  total  suspended  weight  17,464.     The  total  sec- 
tional area  cemented  was  700  square  inches,  and  the  depth  of  the  beam  being 
52J  inches,  the  measure  of  its  strength  was  700  x  52^  =  36,750.     For  some 
iDOiiths  the  beam  was  unsupported,  carrying  the  weight  as  above  stated,  17,464 
lb.    A  weight  of  15,000  lb.  was  loaded  on  tlie  beam  at  the  centre  ;  the  load- 
ings was  continued  after  some  days,  till  it  reached  the  amount  of  41,000  lb., 
which  caused  a  deflection  of  nearly  four-eighths  of  an  inch.     41,600  lb.  caused 
two  cracks  on  each  side  of  the  fourth  brick  from  the  centre,  and  not  long  after- 
wards a  crack  exactly  in  the  centre.     On  the  addition  of  10,000  lb.  to  the  load 
the  piers  were  affected,  as  shown  by  the  breaking  of  a  string  which  was  stretched 
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from  one  end  to  the  other,  and  attached  to  the  piers  to  measure  the  deflection 
This  weight  caused  the  crack  to  extend  through  the  six  lower  courses,  and  in 
creased  the  deflection  to  5-16ths  of  an  inch.     The  weight  being  increased 
62,800  lb.,  which  was  borne  for  a  short  time,  all  the  fissures  widened,  the  oen 
crack  extending  vertically  alike  through  cement  and  bricks ;  the  piers  we 
ultimately  thrust  a  considerable  distance  out  of  the  **"  plumb/'  and  the 
broke  into  two  parts. 

545.  The  beam  tested  with  Roman  cement  was  of  the  ordinary  stock-bri 
banded  as  usual,  bedded  and  jointed  with  cement  composed  of  equal  proportion^  ^f 
best  Roman  cement  and  clean  Thames  sand.    In  this  beam  there  were  ninet^^n 
courses,  the  thirteen  upper  ones  being  two  bricks  deep,  and  the  six  lower  onea  Sj^ 
inches — fifteen  bands*  of  hoop-iron  being  inserted,  1^-inch  broad  and  l-lGth  of 
an  inch  tliick.     The  sectional  area  was  1107  inches,  the  distance  between  the 
bearings  being  21  feet  4  inches.     After  having  been  built  for  three  months  ft 
was  loaded  with  a  weight  of  11,200  lb.,  suspended,  as  usual,  from  the  centre. 
At  the  end  of  another  period  of  three   months  the  weight  was  increased 
24,000  lb. ;  after  twelve  months  it  broke  down  with  a  weight  of  50,622  lb. 

546.  "  The  true  comparative  strength,"  says  the  reporters,  "  of  Roman  and 
Portland  cement,  is  perhaps  not  so  well  tested  as  if  the  bricks  had  been  of  the 
same  kind  in  the  two  experiments  ;  but,  estimating  as  nearly  as  circumstances 
will  admit,  it  appears  that  the  Portland  bears  to  the  Roman  a  ratio  of  2|  to  1, 
very  nearly.  It  must,  however,  be  remembered  that  the  Roman  cement  beam 
had  been  built  seventeen  months,  and  the  Portland  only  five,  a  fact  greatly  in 
favour  of  the  former  material." 

547.  To  ascertain  the  resistance  of  Portland  cement  to  crushing  weights,  the 
following  experiments  were  instituted :  "  A  block  of  neat  Portland  cementp 
manufactured  by  Messrs  Robin,  Aspden,  &  Co.,  thirty  days  old,  measuring  IS 
inches  by  9  x  9,  was  tested  by  a  Bramah's  hydrostatic  press,  and  is  said  to  have 
withstood  a  pressure  of  41  tons  for  upwards  of  a  minute,  when  it  broke  up  witb 
a  report.  A  similar  block  of  one  part  cement  and  one  sand,  twenty-eight  days 
old,  cracked  at  108  tons.  Another,  four  sand  and  one  cement,  at  45  tons ;  and 
another,  nine  sand  and  one  cement,  at  4  J  tons.  A  small  piece  of  neat  Portland 
cement,  exposin<j^  a  suiface  of  1^  inch  by  1  inch,  and  six  months  old,  withstood  a 
pressure  of  40,320  lb.,  while  a  piece  of  Portland  stone^  of  the  same  size,  cracked  at 
2576  lb."  For  details  of  other  experiments,  see  the  Jurt/  Report  of  the  Great 
Exhibition  of  1851,  pp.  587-9. 

548.  Of  the  cements  known  us  Martin  s^  Keene's^  and  Parian^  sulphate  of  lime 
or  gypsum  is  the  base.  In  these  "  the  plaster  in  the  state  of  fine  powder  is 
thrown  into  a  vessel  containing  a  saturated  solution  of  alum,  sulphate  of  pot- 
ash or  borax.  After  soaking  for  some  hours  it  is  removed  and  air-dried,  and 
subsequently  rebaked  at  a  brownish-red  heat.  AVhen  taken  out  of  the  oven  it 
is  once  more  reduced  to  a  fine  powder,  and  carefully  sifted,  after  which  it  is 
fit  for  use,  but  when  slacked  a  solution  of  alum  is  employed  instead  of  pure 
water.  The  cement  is  called  Parian  when  borax  is  used ;  Keene's  when  sul- 
phate of  potash  ;  and  in  Martin's,  pearl-ash  as  well  as  alum  is  employed." 

549.  Keene's,  Parian,  and  Martin's  cements  are  principally  used  for  decorative 
])urpo8es,  but  so  far  as  the  Farm  Buildings  are  concerned,  a  nmch  more  practical 
value  is  attached  to  them,  from  the  circumstance  of  their  l>eing  peculiarly  well 
adapted  for  forming  skirtings  of  granaries,  bams,  &c.,  uninjured  by  damp  and 
perfectly  vermin  proof, 

550.  Stueeo  for   decoration  is  a  combination  of  plastcr-of-Paris — calcined 
gypsum — with  a  solution  of  gelatine  or  strong  glue. 
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551.  Secigliola. — This  material  is  much  used  as  an  economical  means  of 
imitating  the  finer  kinds  of  marble.  It  consists  of  a  coating  of  plaster  mixed 
with  alum  and  colour  into  a  paste,  and  afterwards  beaten  with  fragments  of 
marble.  The  surface  on  which  it  is  to  be  laid  is  previously  prepared  with  a 
^  key"  of  lime  and  hair.  In  this  work,  resembling  as  it  does  that  of  the  fresco- 
painter,  eyerything  depends  upon  the  skill  of  the  operator. 

552.  Marine  Cement, — ^An  excellent  marine  cement,  according  to  Mr  Chalmers, 
may  be  artificially  obtained  by  '^  submitting  to  a  moderate  heat  a  mixture  of  70 
to  80  parts  of  pure  limestone,  and  20  to  25  parts  of  fine  sand  or  flint ;  a  defi- 
nite silicate  of  lime  which,  in  forming  a  hydrate,  takes  up  six  atoms  of  water. 
The  more  intimate  the  previous  mixture  of  the  materials  the  better."     The 
same  authority  has  the  following  remarks  on  marine  cements :    ''  Cements 
which  set  quickly,  and  are  prepared  under  moderate  heat,  are  always  difficult 
to  manage  in  marine  works,  as  they  contain  no  free  lime,  and  consequently 
their  hardness  is  all  that  preserves  them  from  the  influence  of  the  sea-water. 
They  may,  however,  be  improved  by  adding  a  certain  proportion  of  lime,  and 
letting  the  mixture  stand  a  considerable  time.     Natural  or  artificial  cements, 
well  burnt,  and  containing  only  a  small  portion  of  quicklime,  such  as  those  of 
Parker,  the  Medina,  or  the  Portland,  owe  the  great  solidity  which  they  acquire 
under  water  almost  entirely  to  the  presence  of  the  hydro-silicate,  as  Si  O'  +  Ca. 
0  -I-  H.  0  contains  less  water  by  half  than  the  corresponding  silicate  produced 
in  the  hydraulic  lime  or  cement  which  is  burnt  at  a  lower  temperature.    These 
we  find  to  answer  best  for  works  which  are  constantly  immersed.     They  would 
iK)t  probably  answer  so  well  for  those  exposed  on  each  side  to  the  efiects  of 
water  at  varying  heights.     Artificial  puzzolana  but  seldom  gives  good  results* 
With  natural  puzzolana  fat  lime  should  be  used  in  preference  to  hydraulic  lime; 
tid  it  is  most  important  to  submit  the  mixture  previously  to  a  long  soaking  in 
a  nnall  quantity  of  water.     This  plan  is  adopted  by  the  Dutch  engineers,  and 
tends  to  account  for  their  remarkable  success." 

553.  The  same  authority  lays  particular  stress  on  the  following  qualities 
eflsential  to  the  formation  of  good  marine  cement.  The  materials  to  be  most 
thoroughly  pulverised  before  mixing.  "  Sufficient  free  lime  must  be  present 
to  allow  the  carbonic  acid  in  the  water  to  combine  with  it,  and  form  a  protecting 
coating  of  carbonate.  A  long  soaking  of  the  materials,  in  order  that  the 
chemical  combination  necessary  for  the  ultimate  stability  of  the  mortar,  may 
t»ke  place  before  it  is  actually  used." 

554.  Medina  Cement  for  Farm  Structure, — ^Labourers'  cottages  have  been 
conatracted  by  Messrs  Francis  &  Sons,  of  Vauxhall,  of  Medina  cement  concrete. 
The  concrete  is  made  of  sea-beach  or  washed  gravel  stones,  with  a  small  por- 
tion of  Medina  cement,  in  quantity  sufficient  to  bind  the  stones  together,  but 
withoat  filling  the  vacuities ;  a  hollow  wall  is  produced  which  dries  instantly, 
•0  that  the  building  can  be  inhabited  a  week  after  erection.  The  concrete  is 
laid  between  an  inner  and  outer  row  of  planks,  which,  after  the  concrete  is  set, 
UQ  taken  down,  and  can  be  used  to  form  the  floors,  doors,  &c.,  or  used  in  the 
wection  of  another  bm'lding.  The  chimney-stack  is  similarly  formed,  and 
ttoed  with  drain-pipes.  The  top  of  the  wall  is  finished  with  a  wooden  waU- 
pl»te,  to  receive  the  root  A  hut  40  feet  by  20  can  be  erected  for  £100,  or  if 
with  party- walls,  giving  two  cottages  with  three  rooms  each,  £140,  or  £70 
€ich. 

555.  Two  huts  were  erected  at  Shorncliff*  upon  this  principle,  and  in  con- 
nection with  which  the  Inspector-General  of  Fortifications  granted  the  following 
certificate :  '^  These  bxdldings  give  great  satisfaction,  and  have  been  highly 
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approved  off  bj  the  officers  and  soldiers  who  inhabit  them.  They  are  snperio 
to  9-inch  brick  work,  as  that  description  of  wall  will  not  keep  oat  the  wc 
^thout  being  plastered ;  whereas  the  Medina  cement  concrete  huts  are,  fim 
the  natore  of  their  constmctionf  necessarily  plastered,  and  are  therefore  wan 
and  dry.  They  are  also  very  strong  and  substantial,  and  as  well  adapted  fo 
two  storeys  as  one.  Their  great  advantage  over  brick,  or  indeed  wooden  hntf 
is  the  rapidity  and  economy  with  which  they  can  be  constrocted,  combine 
with  a  durability  little  if  at  all  affected  by  time."  This  principle  of  constinc 
tion  is  obviously  applicable  to  the  erection  of  various  structures  of  the  bm 
^specially  of  sheds  for  stock  in  the  fields. 

556.  Cements  for  Lining  WcUer-Cistems,  Tanksj  ^.,  may  be  easily  made  h 
mixing  2^  parts  of  chalk  with  1  of  lime,  and  applying  them  in  the  state  of  i 
paste,  of  a  consistence  easily  applied :  this  will  be  found  useful  for  liniDg 
cisterns,  &c. 

557.  Stone  cisterns  may  be  put  together  with  a  cement  made  of  boiled  lin- 
seed-oil, litharge,  red  and  white  lead,  mixed  together  till  of  proper  oonsistenoe. 
The  proportion  of  ingredients  may  be  varied,  care  being  taken  not  to  make 
the  cement  too  thin.  This  cement  is  also  useful  for  joining  flanges  of  iron 
pipes,  &c. 

558.  Cracks  in  Iron  Boilers  can  be  stopped  up  by  a  cement  made  by  mixing 
6  parts  of  clay  and  1  of  iron-filings,  with  as  much  linseed-oil  as  wiU  make  ihi 
cement  of  a  proper  consistence. 

559.  Pottery y  Drain-Tubes,  and  Articles  ofStone^  may  be  fixed  with  a  oemea 
made  of  7  parts  of  rosin  and  1  of  bees'-wax,  melted  and  mixed  with  a  smal 
quantity  of  gypsum,  or  plaster-of-Paris,  or  pounded  chalk.  In  cementing  sud 
articles  as  are  mentioned,  it  should  be  borne  in  mind  that  the  thinner  tb 
stratum  of  cement  between  the  two  surfaces  the  firmer  will  be  their  adher 
ence. 

560.  A  Cement  useful  for  Joining  Glass,  ^.,  and  metallic  surfaces,  is  made  a 
follows  :  *^  To  an  ounce  of  mastic  add  as  much  highly  rectified  spirits  of  win 
as  will  dissolve  it.  Soak  an  ounce  of  isinglass  in  water  until  quite  soft^  thai 
dissolve  it  in  pure  rum  or  brandy,  until  it  form  a  strong  glue,  to  which  add  abou 
a  quarter  of  an  ounce  of  gum-ammoniac,  well  rubbed  and  mixed  Put  the  tw< 
mixtures  together  in  an  earthen  vessel  over  a  gentle  heat ;  when  well  unite4 
the  mixture  to  be  put  in  a  phial,  and  well  stopped.''  In  using  it,  the  phial  must 
be  placed  in  warm  water  to  melt  the  cement ;  the  edges  of  the  glass  to  be 
joined  should  also  bo  warmed.  After  the  cement  is  put  on,  the  edges  should  be 
kept  in  close  contact  for  at  least  twelve  hours. 

.  561.  ^  Cement  well  adapted  for  Filling  up  Holes  in  Roofs,  Stone  WaUi,  ^^ 
and  which  hardens  by  exposure,  is  made  by  mixing  up  white  sand  and  white 
lead  to  a  consistence  rather  thicker  than  that  of  ordinary  paint.  It  may  b( 
used  for  stopping  up  leaks  in  cisterns,  &c. 

562.  A  Cement  applicable  for  the  Covering  of  Exterior  Work,  Lining  qf  Cisterm 
4'c.,  may  be  made  as  follows :  Take  6  parts  of  burnt  clay,  1  part  of  white  leac 
1  part  of  litharge  (red  oxide  of  lead),  and  3  parts  of  linseed-oil.  Vauban^ 
cement  for  lining  cisterns  is  made  by  slaking  5  or  6  parts  of  rich  lime  i 
linseed-oil,  and  mixing  this  up  with  2  parts  of  cement,  passed  through  a  fix 
sieve.  The  cement  should  be  well  incorporated,  and  allowed  to  lie  for  a  nigt 
and  beaten  up  and  applied  next  day.  It  is  to  be  laid  on  in  thin  coats,  abo' 
^-inch  thick,  some  days  being  suffered  to  elapse  before  the  succeeding  coa 
are  put  on.  Each  coat  should  be  scored,  to  form  a  key  for  the  succeeding  or 
The  last  coat  is  of  course  left  smooth. 
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563.  Section  Fifth.  —  Exterior  Finishings y  Rough-Casting^  Stuccoing. — We 
purpose  giving  a  few  liints  on  the  finishing  of  external  walls,  as  rough-casting, 
8taocoing,  &c.     The  outside  walls  ofpisS  houses  are  finished  in  two  ways — these 
are,  rough-cast  and  stucco.     Rough-cast  consists  of  a  small  quantity  of  mortar 
diluted  with  water  in  a  tub  ;  to  this  a  trowelful  of  pure  lime  is  added,  so  as  to 
make  the  whole  of  the  thickness  of  cream.     To  finish  the  walls  with  greater 
expedition,  the  joist-holes  may  be  left  not  filled  up ;  into  these,  joists  may  be 
inserted,  on  which  to  place  scaffolding  to  bear  the  operatives.     The  walls  are 
prepared  for  plastering  by  indenting  them  all  over  from  top  to  bottom  with 
numerous  hammer  or  pick  marks:  the  closer  these  are  to  each  other  the  better. 
The  rough-cast  is  laid  on  as  follows  :  The  indentations  in  the  wall  being  first 
carefully  swept,  the  wall  being  sprinkled  with  water,  the  workman  takes  his 
bnwh  fi^ed  with  rough-cast  mortar  and  dashes  it  against  the  wall.     The  in- 
dentations in  the  wall  give  the  appearance  of  the  ordinary  rough-cast  with  peb* 
bles  in  it.     The  scaffolding  being  placed  at  the  top  of  the  wall,  he  lowers  his 
icaflfold,  takes  out  the  joists,  fills  up  the  holes  with  bricks,  mortar,  &o.,  and, 
&8temng  his  scaffold  lower  down,  proceeds  as  before. 

564.  Stucco  for  outside  work  is  made  with  one  bushel  of  unslaked  lime  to 
ox  bushels  of  clean  sharp  sand.  Stucco-finishing  is  laid  on  as  follows :  The 
wills  being  previously  indented,  swept,  and  sprinkled  with  water,  the  workman 
places  some  mortar  on  a  flat  piece  of  board  12  inches  square,  provided  with  a 
lumdle,  and  with  a  plastering-trowel  lays  this  on  the  wall,  pressing  it  closely 
between  the  indentations,  and  working  the  surface,  finally,  fair  and  level,  it 
Mng  sprinkled  at  the  same  time  by  means  of  a  brush  with  some  of  the  thin 
OKfftar, — ^the  poorer  the  mortar  the  better  the  stucco.  Lime-wash  is  used  as  a 
final  covering  to  the  stuccoed  wall.  This  is  made  by  dissolving  some  unslaked 
liine  in  clear  water,  and  sprinkling  it  on  the  wall  before  the  stucco  is  dry. 
When  applied  in  this  maimer  the  stucco  sets  very  hard,  and  the  white  colour 
of  the  wash  is  so  incorporated  with  it  that  it  will  never  wash  off,  although  no 
Qze  or  oil  is  used — ^indeed,  the  using  of  these  renders  the  white  dead  and  less 
Wliant ;  whereas,  if  the  lime- wash  is  alone  used,  the  colour  will  remain  natu- 
^  as  long  white  as  the  plaster  lasts.  All  the  plastering  should  be  done  at 
wie  time :  new  plastering  never  sets  well  with  old.  It  is  absolutely  essential 
that  the  walls  shall  be  thoroughly  dry  before  the  plaster  is  laid  on.  If  this  is 
Dot  attended  to,  the  plaster  will  inevitably  scale  and  blister  off,  leaving  un  - 
Manly  spots. 

565.  The  method  of  Rough-Casting  Rubble  Stone  or  Brick  Walls  is  as  follows: 
First  wash  the  earth  from  the  gravel  or  coarse  sand,  and  bring  it  to  a  imiform 
size  by  sifting  it,  or  passing  it  through  a  screen ;  mix  the  gravel  with  newly- 
slaked  Ume  and  water,  to  the  consistence  of  thick  cream.      Having  cleaned 
the  part  of  the  wall  to  be  operated  on  with  a  rough  brush,  a  coat  of  lime  and 
hair  is  laid  on  smooth,  and,  as  fast  as  some  two  or  three  square  yards  are  finished, 
the  rough-cast  is  thrown  upon  it.     Some  recommend  the  first  coat  of  lime  and 
hair  to  be  allowed  to  dry,  and  a  second  coat  put  on,  upon  which  the  rough-cast  is 
finally  thrown.  «  Instead  of  throwing  the  rough-cast  on,  small  pebbles  may  be 
stuck  in  the  mortar  while  yet  in  a  soft  state.  This,  however,  is  a  tedious  process. 

566.  Mr  Downing  recommends  a  strong  and  durable  stucco  for  tlie  finishing  of 
the  outside  of  rough  brick  and  stone  walls,  as  follows  :  *^  Take  stone  lime  fresh 
from  the  kiln,  and  of  the  best  quality,  such  as  is  known  to  make  a  strong  and 
durable  mortar.  Slake  it  by  sprinkling  or  pouring  over  it  just  water  enough 
to  leave  it,  when  slaked,  in  the  condition  of  a  fine  dry  powder,  and  not  a  paste. 
Set  up  a  J-inoh  wire-screen  at  an  inclined  plane,  and  throw  this  powder  against 
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it  What  passes  throngh  is  fit  for  use ;  that  which  remains  behind  contains  the 
core,  which  would  spoil  the  stucco,  and  must  be  rejected.  Having  obtained  the 
sharpest  sand  to  be  had,  and  having  washed  it  so  that  not  a  particle  of  the  mud 
and  dirt  (which  destroy  the  tenacity  of  most  stuccoes)  remains,  and  screened  it,  to 
give  some  uniformity  to  the  size,  mix  it  with  the  lime  in  powder,  in  the  propor- 
tion of  two  parts  sand  to  one  part  lime.  This  is  the  best  proportion  of  lime  stucco. 
More  lime  would  make  a  stronger  stucco,  but  one  by  no  means  so  hard — and 
hardness  and  tenacity  are  both  needed.  The  mortar  must  now  be  made  by  add- 
ing water,  and  working  it  thoroughly.  On  the  tempering  of  the  mortar  greatly 
depends  its  tenacity.  The  wall  to  be  stuccoed  should  be  first  prepared  by 
clearing  off  all  loose  dirt,  mortar,  &c.,  with  a  stiff  broom.  Then  apply  the  mor- 
tar in  two  coats  :  the  first  a  rough  coat,  to  cover  the  inequalities  of  the  wall, 
the  second  as  a  finishing  coat.  The  latter,  however,  should  be  put  on  before 
the  former  is  dry,  and  as  soon,  indeed,  as  the  first  coat  is  sufficiently  firm  to 
receive  it:  the  whole  should  then  be  well  floated,  trowelled,  and  marked  off;  and 
if  it  is  to  be  coloured  in  water-colour,  the  wash  should  be  applied  so  as  to  set 
with  the  stucco. 

567.  Whitewash  for  External  Walls. — A  cheap  wash  for  the  outside  of  wood 
cottages,  outbuildings,  &c.,  is  made  by  slaking  fresh  quicklime  with  boiling 
water,  and  adding  some  sulphate  of  zinc — sufficient  water  being  put  in  to 
bring  the  whole  to  the  consistence  of  cream.  The  addition  of  the  sulphate  of 
zinc  tends  to  harden  the  wash,  and  make  it  more  durable.  The  addition  of  a 
little  sulphate  of  iron  will  give  the  wash  a  warm  tint,  which  will  be  much  more 
agreeable  to  the  eye  than  the  pure  white  resulting  from  the  above. 

568.  A  wash  useful  for  brick  and  stone  walls,  rough-casted  or  stuccoed,  is 
made  by  mixing  equal  quantities  of  clean,  sharp,  and  rather  coarse  sand,  and  of 
fresh-burnt  lime,  in  6  or  8  gallons  of  water.  This  is  to  be  laid  on  the  walls 
with  a  brash,  care  being  taken  to  stir  the  mixture  up  each  time  the  brush  is 
dipt  into  it,  so  as  to  mix  the  sand  well  up. 

569.  The  following  is  the  recipe  for  making  the  celebrated  stucco  white- 
wash used  in  the  President's  house  at  Washington,  United  States :  "  Take 
half  a  bushel  of  good  unslaked  lime,  slake  it  with  boiling  water,  covering 
it  during  the  process  to  keep  in  the  steam.  Strain  the  liquor  through  a  fine 
sieve  or  strainer,  and  add  to  it  a  peck  of  clean  salt  previously  dissolved  in  warm 
water ;  three  pounds  of  good  rice,  ground  to  a  thin  paste,  and  stirred  in  while 
boiling  hot ;  half-a-pound  of  powdered  Spanish  whiting,  and  a  pound  of  clean 
glue,  which  has  been  previously  dissolved  by  first  soaking  it  well,  and  then 
hanging  it  over  a  slow  fire  in  a  small  kettle,  within  a  large  one  filled  with  water. 
Add  5  gallons  of  hot  water  to  the  mixture,  stir  it  well,  and  let  it  stand  a  few 
days  covered  from  dirt.  It  should  be  put  on  quite  hot :  for  this  purpose  it  can 
be  kept  in  a  kettle  on  a  portable  furnace.   It  is  said  that  one  pint  of  this  mixture 

will  cover  a  square  yard  upon  the  outside  of  a  house,  if  properly  applied 

It  retains  its  brilliancy  for  years.     Any  required  tinge  can  be  given  to  the  pre- 
paration by  the  addition  of  colouring  matter." 

570.  A  fawn  colour  may  be  made  by  mixing  four  parts  oj  amber,  one  of 
Indian  red,  and  half  a  part  of  lamp-black,  previously  dissolved  in  alcohoL 

571.  Section  Sixth. — Finishing  of  Interior  Walls — Plastering. — In  many  cot- 
tages, &c.,  the  stucco  already  described  as  useful  for  outside  may  be  adopted  for 
inside  walls,  partitions,  &c.  Plaster  proper  is  made  of  gypsum,  or  sulphate  of 
lime  ;  this  is  burned  or  calcined  in  a  simple  rectangular  kiln  or  enclosure,  formed 
of  brick  walls.     The  largest  lumps  or  stones  of  lime  are  placed  on  the  floor  of 
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the  kiln,  in  such  a  way  as  to  form,  as  it  were,  a  series  of  arches,  into  the  space  of 
which  the  firewood  or  fuel  used  in  calcining  is  put,  the  smaller  stones  being  placed 
aboye.  After  being  calcined,  the  time  for  which  operation  varies  according  to 
the  quantity  of  lime  to  be  burnt,  the  lime  is  powdered  either  by  hand  or  a  mill, 
after  which  it  is  protected  from  the  atmosphere  until  ready  to  be  prepared  for 
plaster.  This  is  done  by  slaking  the  powder  with  water,  the  quantity  of  water 
depending  on  the  degree  of  stiffness  required  in  the  plaster. 

572.  The  first  coat  is  laid  on  the  walls  in  a  thinnish  state,  and  left  rough  to 
take  on  the  next  coat,  which  must  be  laid  on  stiff,  and  smoothed  up  with  a 
hand-trowel,  the  surfcu^e  being  levelled  with  a  flat  rule.  For  ordinary  work,  a 
plaster  termed  ^^  coarse  stuff"  may  be  made  of  common  mortar  mixed  with 
coarse  hair— cattle  or  horse,  from  the  tanyard — and  thoroughly  incorporated* 
In  laying  this  on  brick  or  stone  walls,  the  first  coat,  which  is  termed  *'  render-* 
ing,"  is  to  be  crossed  or  made  rough  with  the  trowel,  in  order  to  form  a  key  to 
the  next  coat     This  not  done  where  the  work  is  ''  two  coats  "  only. 

573.  In  this  case  the  first  coat  or  ^^  rendering''  is  left  sm<)oth;  the  second  coat 
is  then  put  above  this — the  material  for  the  second  coat  being  of  pure  lime 
slaked  with  a  small  quantity  of  water,  more  being  finally  added  to  bring  it  to 
the  thickness  of  cream.  After  being  allowed  to  settle,  the  water  is  poured  off, 
and  the  lime  allowed  to  remain,  till,  by  the  evaporation,  it  is  brought  to  a 
proper  thickness  for  working.  Where  fine  stuff  is  used  for  ceilings,  a  little  hair 
ifl  mixed  with  it,  the  colour  of  this  being  white. 

574.  Three-coat  work  is  executed  by  first  laying  on  a  coat  of  coarse  stuff, 
crossing  it  with  the  trowel ;  then  above  this  another  coat,  smooth  and  fioated 
with  a  rule,  and  then  finished  with  a  "  set,"  or  smooth  coat  of  fine  stuff. 

575.  In  partitions  where  laths  are  placed  across  the  timbers,  and  in  ceilingpi 
where  only  one  coat  of  coarse  stuff  is  laid  on  between  the  laths,  the  operation 
is  termed  *'  lath  and  plaster."  A  more  finished  method,  where  laths  are  used, 
is  by  first  laying  on  a  coat  (leaving  it  crossed)  of  coarse  stuff,  thereafter  a  coat 
of  fine  stuff;  a  still  higher  kind  of  finish  being — first,  a  coat  of  rough  stuff, 
crossed  ;  next,  a  second  coat,  smoothed ;  lastly,  a  coat  of  fine  stuff. 

576.  The  tools  used  in  plastering  are  simple — a  variety  of  trowels,  a  small 
square  board  on  which  to  place  a  quantity  of  plaster  while  working,  a  handle 
being  placed  on  its  lower  side  by  which  it  is  held.  The  float  is  a  rule  which 
may  be  long  enough  to  be  worked  by  two  men — it  is  used  for  levelling  the 
Borface. 

577.  Painting  Distemper, — Plastered  walls  may  be  painted  in  distemper — that 
w,  by  colours  worked  up  with  size  instead  of  oil.  The  size  is  formed  of  a  solu- 
tion of  glue.  A  good  substitute  for  this  size  can  be  made  by  preparing  potato- 
starch,  adding  some  of  it  to  a  mixture  of  whiting  and  water.  This  colour  has 
^0  smell,  and  makes  a  beautiful  white  colouring-wash  for  ceilings.  Where  whit- 
ing cannot  be  procured,  chalk  may  be  pounded  very  fine,  and  washed  with  pure 
^ater.  In  mixing  up  whiting  and  size  for  this  kind  of  painting,  any  desired  tint 
^y  be  given  by  adding  the  colour  finely  ground.  It  must  be  borne  in  mind, 
kowever,  that  the  colour  will  dry  on  the  walls  of  a  lighter  tint  than  when  mixed 
^p  ready  to  be  used.  The  proper  tint  can  be  easily  decided  on  by  painting  a 
piece  of  paper,  and  allowing  it  to  diy.  Two  coats  must  be  given  in  painting 
^Jiatemper. 

578.  Where  old  plastered  walls  become  stidned,  and  it  is  desired  to  have  them 
Pointed  in  distemper,  the  surface  of  the  wall  should  be  cleaned,  and  one  coat  of 
"^iite  lead  in  oil,  with  a  little  turpentine,  given  to  it :  after  it  is  dry,  the  water- 
colonr  will  be  taken  on  smoothly. 
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579.  Painting  in  Oil. — The  basis  generally  used  in  preparing  colonrs  is  whiU 
lead.  The  oil  used  for  mixing  the  colours  is  linseed — the  dilution  being  effectec 
by  spirits  of  turpentine.  Litharge,  sugar  of  lead,  &c.,  are  added  to  facilitate  the 
drying.  The  following  recipe  is  for  white  paint,  used  for  exterior  woodwotk ; 
seventy-eight  parts  of  white  lead,  ground  in  oil,  nine  parts  of  boiled  oil,  nine 
parts  of  raw  oil,  and  four  parts  of  spirit  of  turpentine.  For  a  stone  colour  for  the 
exteriors  of  buildings,  window  and  door  facings,  &c, :  white,  lamp-black,  and 
a  little  Venetian  red,  ground  in  oil,  and  mixed  with  white  lead  and  boiled  lin- 
seed-oil. For  a  fawn-colour :  white,  yellow-ochre,  and  Spanish  brown.  For  a 
drab :  white,  Venetian  red,  burnt  amber,  and  a  little  black.  A  green  paint, 
useful  for  outside  doors,  &c.,  is  made  with  1  lb.  of  verdigris,  and  2  lb.  of  white 
lead,  ground  and  diluted  in  common  linseed-oil — the  wood  being  first  painted 
with  white,  and  the  green  in  two  coats. 

580.  In  painting  in  oil,  ''  when  bright  colours,  as  white  and  grey,  are  ground 
and  diluted  in  oil,  it  is  advisable  to  make  use  of  the  oil  of  walnuts ;  bat  if  the 
colours  be  dark,  such  as  chestnut,  or  olive,  or  brown,  you  must  make  use  of  a 
pure  linseed-oil." 

581.  In  painting  wood- work,  it  is  necessary  to  kill  the  knots  which,  in  pine 
especially,  are  frequently  met  with.  This  is  effected  by  covering  them  with 
fresh-slaked  lime — ^this  being  rubbed  off  after  twenty-four  hours,  and  painted 
over  with  white  or  red  lead.  The  knots  will  ajso  be  prepared  to  take  on  the 
colour  properly  by  first  giving  them  a  coat  of  oil  mixed  with  the  litharge.  The 
priming  coat  of  white  and  red  lead,  well  diluted  in  oil,  is  next  to  be  put  on, 
previously  filling  up  the  nail  and  other  holes  with  putty,  composed  of  whiting 
and  linseed-oil.  The  first  coat  of  white  is  next  to  be  laid  on,  which,  after  it  is 
dried,  is  to  be  rubbed  down  with  a  pumice-stone,  to  prepare  it  for  the  next  coat 
If  the  final  colour  is  not  to  be  white,  the  second  coat  should  have  some  of  the 
intended  colour  mixed  up  with  it.     The  third  coat  is  of  the  requisite  colour. 

582.  In  painting  plastered  walls,  it  is  absolutely  necessary  that  they  should 
be  dry :  in  no  case  will  the  work  bo  satisfactory  if  tliis  is  not  attended  to.  Ae 
plaster  >vill  take  eigliteen  months  or  two  years  to  dry,  according  to  circum- 
stances, it  will  be  as  well  to  paint  them  in  distemper  first,  w^ashing  this  ofl 
whenever  the  walls  are  judged  sufficiently  dry.  In  jminting  with  oils,  the  walls 
must  be  first  primed  :  this  is  done  by  giving  two  or  tliree  coats,  to  harden  the 
plaster ;  thereafter  lay  on  two  coats  of  oclire,  ground  and  diluted  in  linseed-oil ; 
finish  with  the  paint  of  the  desired  colour,  one  or  two  coats  as  may  be  considered 
desirable. 

583.  A  paint  which  dries  quicker  than  oil-paint,  and  has  no  smell,  may  be 
made  of  milk  and  lime  as  follows  :  "  Take  of  skim-milk  nearly  2  quarts,  of 
fresh-slaked  lime  about  C  ounces,  of  linseed-oil  4  ounces,  and  of  whiting  3  lb.; 
put  the  lime  in  a  stone  vessel,  and  pour  upon  it  a  sufficient  quantity  of  milk  to 
form  a  mixture  resembling  thin  cream  ;  then  add  the  oil,  a  little  at  a  time, 
stirring  it  with  a  small  spatula ;  the  remaining  milk  is  then  to  be  added,  and 
lastly  the  whiting.  The  milk  umst  on  no  account  bo  sour.  Slake  the  lime  by 
dipping  the  pieces  in  water,  out  of  which  it  is  to  be  immediately  taken,  and  left 
to  slake  in  the  air.  For  fine  white  paint  the  oil  of  carraway  is  the  best^  because 
colourless ;  but  with  ochres,  the  commonest  oils  may  be  used.  The  oil,  when 
mixed  with  the  oil  and  lime,  entirely  disappears,  and  is  totally  dissolved  by  the 
lime  forming  a  calcareous  soap.  The  whiting  or  ochre  is  to  be  gently  crumbed 
on  the  surface  of  the  fluid,  wliich  it  gradually  imbibes,  and  at  last  sinks  :  at  thij 
period  it  must  be  well  stirred  in.  This  paint  may  be  coloured  like  distempoi 
or  size-colour,  with  levigated  charcoal,  yellow-ochre,  &c.,  and  used  in  the  sam( 
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manner.  The  qaantitj  here  prescribed  is  sufficient  to  cover  20  square  yards 
with  the  first  coat,  and  will  cost  three  halfpence  a-yard.  The  same  paint  will  do 
for  outdoor  work,  by  the  addition  of  2  ounces  of  slaked  lime,  2  ounces  of  linseed- 
oil,  and  2  ounces  of  white  Burgundy  pitch — the  pitch  to  be  melted  in  a  gentle 
heat  with  the  oil,  and  then  added  to  the  smooth  mixture  of  the  rnillr  and  limeJ 
In  cold  weather  it  must  be  mixed  warm,  to  facilitate  its  co-operation  with  the 
milk." — (Smith's  Art  of  HotLse- Painting.) 

584.  The  following  is  a  very  durable  paint — more  so  than  the  ordinary  oil — > 

recommended  by  Mr  Downing  for  cottage-work — ^its  hardness  increasing  by 

time :  "  Take  freshly-burned  unslaked  lime,  and  reduce  it  to  powder.  To  1  peck 

or  boshel  of  this  add  the  same  quantity  of  fine  white  sand,  or  fine  cosd-ashes, 

and  twice  as  much  fresh  wood-ashes,  all  these  being  sifted  through  a  fine  sieve.* 

They  ahould  then  be  thoroughly  mixed  when  dry.     Afterwards  mix  them  with 

as  much  common  linseed-oil  as  will  make  the  whole  thin  enough  to  work  freely 

with  a  painter  s  brush.     This  will  make  a  paint  of  a  light-grey  stone-colour, 

neadj  white.     To  make  it  fawn  or  drab,  add  yellow-ochre  and  Indian  red ;  if 

diab  is  desired,  add  burnt  amber,  Indian  red,  and  a  little  black ;  if  dark  stone- 

coloor,  add  lamp-black ;  or  if  brown  stone,  then  add  Spanish  brown.     All  these 

colours  should  of  course  be  mixed  in  oil,  and  then  added.     This  paint  is  very 

mnch  cheaper  than  common  oil-paint     It  is  equally  well  suited  to  wood,  brick, 

w  atona   It  is  better  to  apply  it  in  two  coats — ^the  first  thin,  the  second  thick." 

585.  The  interior  woodwork  of  cottages  may  be  beautiftdly  stained  to  re- 
lemble  oak  and  walnut,  by  washing  the  cleaned  surface  with  diluted  sulphuric 
>cid  (1  ounce  of  sulphuric  acid  to  a  pint  of  warm  water) ;  this  to  be  washed, 
when  warm,  evenly  on  the  sur&ce  of  the  wood  to  be  stained.  The  next  opera- 
|un  18  washing  over  the  surface  so  prepared  with  a  tobacco  stain,  made  by  boil- 
og  a  quantity  of  tobacco  with  as  much  water  as  will  cover  it,  allowing  this  to 
get  dissolved  to  the  consistence  of  a  syrup  by  gentle  boiling — this  being  strained 

[^  before  using.  The  stain  is  laid  on  with  a  sponge.  When  the  wood  is  thoroughly 
^,  it  is  to  be  brushed  over  with  8  ounces  of  bees*-wax,  ^  pint  of  linseed-oil, 
•od  doable  the  quantity  of  boiled  linseed-oil. 

586.  A  varnish  for  finally  covering  the  surface  of  the  wood  thus  stained  is 
Prepared  by  dissolving  in  a  pint  of  spirits  of  wine  a  \  lb.  of  seed-lac.  Varnishes 
bad  hotter  be  procured  ready-made. 

587.  Outside  work  may  be  stained  by  adopting  Mr  Wheeler's  mode  :  "  Take 
hert  rosin  tar,  or  pitch,  in  the  proportion  of  1  gallon  to  every  4  gallons  of  the- 
Mowing — ^turpentine  \\  gallon,  seed-lac  dissolved  in  alcohol  (in  the  proportion 
rfl  lb.  to  1  quart)  2  quarts,  cold  linseed-oil  ^  gallon,  boiled  oil  \  gallon,  bees'- 
**i  6  lb.,  ox-gall  1  lb. ;  mix  all  these  together,  and  add  the  rosin  tar  first 
Mowd.    Lay  it  on  with  a  large  flat  brush." 

588.  We  would  recommend  the  emigrant  to  provide  himself  with  a  quantity 
rf  Stephens'  dyes  for  staining  wood :  they  stain  the  wood  beautifully.  The  oak, 
mahogany,  and  satin-wood  colours  are  Ss.  per  lb.,  and  are  simply  dissolved  in 
'«ter :  tliis  quantity  will  make  a  gallon  of  stain.  Being  in  powder,  they  are 
^^J  earned.  Address — Mr  Henry  Stephens,  54  Stamford  Street,  Blackfriars, 
LondcHL 

589.  A  Durable  Paint  for  Outdoor  Work. — Any  quantity  of  charcoal  powdered, 
aioflhsient  quantity  of  litharge  as  a  drier,  to  be  well  levigated  with  linseed-oil, 
*»d  when  used  to  be  thinned  with  well-boiled  linseed-oil.  The  above  forms  a 
good  black  paint,  and  by  adding  yellow-ochre  an  excellent  green  is  produced, 
wfcidi  is  preferable  to  the  bright  green  used  by  painters  for  all  garden  work,  and 
does  not  &de  with  the  sun.     This  composition  was  first  used  by  Dr  Parry  of 
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Batb,  on  some  spouts,  which,  on  being  examined  foorieen  years  afterwards,  w< 
found  to  be  as  perfect  as  when  first  put  up. 

590. — Section  Seventh. — Timber, — ^All  the  varieties  of  Fir  timber  imporl 
into  the  country  are  employed  in  the  construction  of  farm-building^  and  th< 
kinds  are  most  used  in  localities  which  are  obtained  from  the  nearest  seapoi 
For  example,  along  the  east  coast  of  this  country,  Memel  logs  and  Baltic  batti 
are  used  for  all  such  purposes,  while  on  the  west  coast  no  timber  is  to  be  sc 
in  the  construction  of  farm-buildings  but  what  is  brought  £rom  America. 

591.  Norway  and  St  Petersburg  battens,  being  cut  to  proper  lengths  a 
breadths,  form  cheap  and  very  durable  timber  for  all  farm  purposes.  The  i 
or  white  wood  battens  make  excellent  floors,  and  plain  deal  doors  for  inside  m 
Such  flooring  is  beautifully  dressed  by  planing  machinery  such  as  at  the  millfl 
Leith. 

592.  Memel  logs  are  admirably  fitted  for  joisting,  windows,  outside  doors,  ai 
all  outside  work,  it  being  composed  of  strong  and  durable  fibre,  surroundi 
with  resinous  matter.  The  greatest  objection  to  its  use  for  small  purposes 
its  knottiness,  on  which  account  the  Norway  battens  make  handier  small  soai 
lings  and  cleaner  door-work. 

593.  The  American  red  pine  is  excellent .  timber,  being  clean,  reedy,  a 
resinous.  It  is  seldom  or  never  of  so  large  dimensions  as  Memel  log.  It 
fitted  for  beams,  joists,  scantlings,  windows,  and  outside  doors. 

594.  American  yellow  pine  is  well  suited  to  all  inside  work,  and  espeda 
that  which  requires  the  highest  finish,  such  as  bound-doors,  window-fittinj 
and  mantelpieces.  There  is  no  wood  tliat  receives  paint  so  well.  The  k 
are  generally  of  immense  sizes,  affording  great  economy  of  timber  in  ontti 
them  up. 

595.  Swedish  11-inch  plank  is  good  and  useful  timber,  but  its  scantlings  i 
not  very  suitable  for  farm-buildings.  Stout  joists  for  granaries  are  made  of 
with  a  I  draught  taken  off  the  side  for  sarking.  It  forms  excellent  planki 
for  wheeling  upon,  and  for  gangways. 

596.  In  the  interior  of  the  country,  at  a  distance  from  seaports,  home  timl 
is  much  used  in  farm-buildings.  Larch  forms  good  scantlings  and  joists,  and  i 
durable  timber  for  rough  work ;  and  so  does  well-grown  Scotch  fir  of  good  a] 
and  cut  down  in  the  proper  season  ;  but  in  its  ordinary  state  its  durability  is  i 
equal  to  larch  or  generally  any  good  foreign  timber,  for  rough  purposes.* 

597.  All  the  timber  referred  to  is  derived  from  the  trees  belonging  to  1 
natural  order  of  Coniferce,  or  cone-bearing  trees.  The  Scotch  fir,  Pinus  t 
vestris,  is  a  well-known  tree  in  the  forests  of  this  country,  and  few  new  pli 
tations  are  made  without  its  aid,  as  a  nurse  for  hardwood  trees.  In  favourai 
situations  it  grows  to  a  largo  size,  as  is  evidenced  in  the  Memel  log,  which 
just  the  produce  of  the  Scotch  fir  from  the  forests  of  Lithuania.  Aged  Scotch 
cut  down  at  Ardovie,  in  Forfarshire,  was  of  as  good  quality  and  useful  sizes 
tlie  best  Memel. 

598.  The  Swedish  plank  is  of  the  spruce,  Abtes  excelsa  or  communis^  a  ti 
which,  as  it  is  treated  in  this  country,  conies  to  little  value,  being  rough  a 
full  of  knots.  Inspection  of  a  cargo  from  Sweden,  which  arrived  at  Hull 
1808,  convinced  Mr  Pontey  that  the  white  deal,  which  fetched  at  that  ti 

*  In  voL  ix.  p.  165,  of  the  Transactions  of  the  Highland  and  Agricultural  Society  will  be  foi 
a  long  account  of  the  larch  plantations  of  AthoU,  drawn  up  from  the  papers  of  the  late  Duk« 
AthoU  ;  and  in  vol.  xii.  p.  122,  of  the  same  work,  is  an  account  of  the  native  pine  forests  of 
north  of  Scotland,  by  Mr  John  Grigor,  Forres. 


TIMBER.  153 

from  £14  to  £15,  lOs.  the  load  of  50  cubic  feet,  was  of  common  sprace,  the 
planks  having  been  recently  sawn,  and  a  small  branch  left  attached  to  one  of 
them* 

599.  Whether  the  Norway  pine  is  the  same  species  as  the  pine  found  in  some 
oftbe  forests  of  the  north  of  Scotland,  we  do  not  know.  Some  writers  speak  of 
the  Norway  batten  as  of  the  Norway  spruce,  called  by  them  Pinus  Abies,  It  may 
be  that  the  white-wood  battens  are  derived  from  that  tree ;  but  the  red-wood 
kind  has  very  probably  the  same  origin  as  the  red- wood  of  the  north  of  Scotland, 
which  is  from  a  variety  of  the  Pinus  sylvestris  or  horizontalis  of  Don.-}- 

600.  The  red  pine  of  Canada  is  the  Pinus  resinosa, 

601.  The  yellow  pine  is  the  Pinus  variabilis  or  Pinus  mitis  of  Michaux,  which 
towers  in  lofty  height  far  above  its  compeers.  It  grows  to  the  gigantic  height 
of  150  feet,  and  must  require  great  labour  to  square  it  to  the  sizes  found  in  the 
British  market,  large  as  these  sizes  unquestionably  are. 

602.  The  larch,  Larix  EuropcBa^  is  a  native  of  the  ravines  of  the  Alps  of  the 
Tyrol  and  Switzerland,  where  it  shoots  up,  as  straight  as  a  rush,  to  a  great. 
height 

(03.  Some  of  the  pines  of  California  are  highly  spoken  of  as  yielding  good 
timber  for  useful  purposes,  but  as  yet  we  have  no  experience  of  them  as  timber. 

604.  For  agricultiural  implements  two  kinds  of  wood  are  principally  used— 
Oik  and  ash ;  oak  chiefly  in  England,  ash  in  Scotland,  possibly  from  ash  being 
cheaper  in  Scotland  than  oak.  Experiments  go  to  prove  the  superiority  of 
tth  for  purposes  where  sudden  shocks  and  severe  strains  are  given  to  the 
implements. 

605.  Oak. — The  common  English  oak,  Quercus  robur,  is  deemed  the  best  for 
ooDs^ction.  The  grain  is  straight  and  fine,  and  well  adapted  for  purposes 
vhere  stiffness  is  required.  It  splits  easily  into  laths.  The  Sessile  oak  is 
considered,  from  its  elasticity  and  toughness,  best  for  ship-building  purposes, 
hat  is  somewhat  liable  to  warp  and  split.  It  is  not  so  fine-grained  as  the  Kobur 
otk,  and  is  darker  in  colour.  These  English  oaks  take  a  long  period  to  come 
to  maturity — nearly  100  years.  The  American  oak  is  of  more  rapid  growth  than 
the  English,  but  is  not  so  durable.  The  red  Canadian  oak  is  deemed  of  little 
conrtractive  value. 

606.  Oak  is  adapted  to  a  vast  variety  of  purposes,  and  when  kept  in  a  dry 

wnation  it  may  be  termed  practically  imperishable.      Even  in  situations  of 

alternate  wetness  and  dryness,  it  is  more  durable  than  other  wood  used  for 

coortniction.      The   colour  of  the  best  quality  is   a  light  brown ;   when   it 

H'proaches  to  red,  the    quality  is  not  so   valuable.      The  heaviest  wood  is 

ilwiys  the  strongest,  and  that  grown  on  clay  soil  more  valuable  than  that  on 
li^it 

607.  Ash, — A  hard  wood,  of  compact  texture  and  brownish  colour,  easily 
worked  when  young,  but  tough  and  hard  when  seasoned.  Its  durability  is 
great  when  kept  dry,  but  alternations  of  wetness  and  dryness  cause  it  to  decay. 
Notwithstanding  this  defect,  it  is  greatly  used  for  purposes  where  it  is  sub- 
jected to  severe  strains  and  shocks,  from  its  superiority  in  toughness  and 
«latticity. 

608.  The  Tree, — If  we  examine  the  transverse  section  of  the  trunk  of  a  full- 
grown  tree,  we  will  find  it  divided  into  three  parts — the  heart,  which  is  the 

•  PoimT'B  Prqfitable  Planter,  p.  41,  4th  edition,  1814  ;  and  at  p.  56  he  relates  an  anecdote  of 
*  pawn  who,  though  long  accustomed  to  attend  on  sawyerH,  was  deceived  by  some  Scotch 
ir,  wbkh  he  oonsidend  excellent  foreign  plank. 

t  See  QuarUrlif  Jwarnal  of  Agriculture,  toL  zi  p.  530. 
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centre  part ;  the  sap-wood,  which  snrrounds  the  heart ;  and  the  bark,  which 
forms  the  outer  covering.  Of  these  the  heart  is  the  valuable  part  for  con- 
structive purposes,  the  sap-wood  having  little  strength,  and  being  very  liable  to 
decay  from  the  amount  of  fermenting  matter  contained  in  it. 

609.  The  tree  should  not  be  felled  till  it  has  attained  its  maturity ;  if  cut 
before,  the  timber  will  not  be  so  strong ;  if  cut  after  decay  has  set  in,  it  will 
be  less  durable  and  strong  than  when  cut  as  above  mentioned.  The  commence- 
ment of  the  decline  of  a  tree  is  indicated  by  the  decay  of  the  top  and  the 
topmost  branches.  There  are  differences  of  opinion  as  to  the  period  of  the  year 
when  timber  should  be  felled — ^this  having  reference  to  the  time  when  the  sap 
is  not  in  circulation.  If  the  tree  should  be  felled  while  this  circulates,  the 
decay  of  the  tree  will  be  hastened  from  the  highly  fermentable  nature  of  the 
sap.  The  winter  months,  and  the  month  of  July,  are  considered  the  best  for 
felling,  as  the  sap  is  then  believed  to  be  dormant.  The  researches,  however, 
of  M.  Boucherie,  a  gentleman  who  has  devoted  much  time  to  investigating  the 
properties  of  timber,  point  to  midsmnmer  and  autumn  as  the  time  when  the  sap 
is  least  active. 

610.  Seasoning  of  Timber. — ^It  is  impossible  to  over-estimate  the  importance*  of 
this  part  of  the  duties  of  the  machine  and  implement  maker.  Unseasoned  tim- 
ber, from  shrinking  and  warping,  may  cause  material  injury  to  important  struc- 
tures and  implements.  There  are  a  variety  of  methods  now  introduced  to  effect 
this  important  purpose.  We  shall  notice  three  of  these :  Natural  seasoning ; 
Water  seasoning ;  Hot-air  desiccation. 

611.  Natural  Seasoning, — On  felling,  the  bark  and  small  branches  are  to  be 
removed,  and  the  timber  as  soon  as  possible  cut  into  balks  of  convenient  size  of 
scantling.  Those  are  to  be  removed  at  once,  and  piled  under  drying  sheds, 
where  they  are  subjected  to  the  free  circulation  of  the  air,  yet  protected  from  the 
direct  action  of  the  sun,  wind,  and  rain.  The  great  object  to  be  attained  is 
uniform  drying  of  the  whole  timber ;  all  partial  and  imequal  drying  only  causes 
warping  and  shrinking.  No  timber  should  be  used  for  constructive  purposes 
until  it  has  been  subjected  at  least  two  years  to  tliis  seasoning  process.  For 
the  usual  purposes  of  the  carpenter,  timber  is  considered  sufficiently  seasoned 
when  it  loses  about  one-fifth  of  its  weight  when  green. 

612.  Water  Seasoning. — This  consists  in  placing  the  timber  in  water,  with  a 
view  to  use  the  latter  as  a  medium  to  carry  off  the  soluble  matter,  which  is  the 
principal  cause  of  decay.  Although  much  recommended  by  some,  it  is  consi- 
dered by  good  authorities  of  doubtful  utility. 

613.  Hot-air  Desiccation. — The  best  process,  and  one  which  has  proved  itself 
thoroughly  successful,  is  that  introduced  by  Messrs  Davison  and  Symington. 
The  follo>\ing  is  a  brief  description  of  it :  The  timber  to  be  dried  is  placed  in 
proper  positions  in  a  close  chamber,  into  which  is  forced,  by  means  of  fanners, 
a  powerful  cuiTcnt  of  highly  heated  air.  This  air  is  heated  by  passing  through 
a  series  of  pipes,  which  are  arched  over,  and  form  the  upper  part  of  the  furnace. 
Some  idea  may  bo  formed  of  the  complete  nature  of  the  process,  when  we  men- 
tion that  a  violin,  which  had  been  in  use  for  many  years,  and  was  considered 
thoroughly  dry,  lost  a  considerable  per-centage  of  its  weight  when  subjected  to 
the  action  of  the  currents  of  heated  air.  The  same  result  was  obtained  in  sub- 
jecting a  piece  of  wood,  which  had  lain  for  a  great  number  of  years  exactly  over 
a  smith's  forge,  which  had  been  in  constant  use. 

614.  Preservation  of  Wood. — In  regard  to  the  composition  of  wood,  and  its 
chemical  properties,  "  it  is  considered  by  chemists  that  dry  timber  consists,  on 
an  avenige,  of  96  parts  of  fibrous  and  4  of  soluble  matter  in  100,  but  that  their 
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proportions  vaiy  somewhat  with  the  seasons,  the  soils,  and  the  plant.  All  kinds 
of  wood  sink  in  water  when  placed  in  a  basin  of  it  under  the  exhausted  receiver 
of  an  air-pamp,  showing  their  specific  gravity  to  be  greater  than  1.000,''  and 
varying  from  1.46  (pine)  to  1.53  {oak) "  Wood  becomes  snow- 
white  when  exposed  to  the  action  of  chlorine  ;  digested  with  sulphuric  acid  it 
IB  transformed  first  into  gum,  and,  by  ebullition  with  water,  afterwards  into 

grape  sugar Autlienreith  stated,  some  years  ago,  that  he  found  that 

fine  sawdust,  mixed  with  a  sufficient  quantity  of  wheat  flour,  made  a  cohesive 
doQgh  with  water,  which  formed  an  excellent  food  for  pigs  ;  apparently  showing 
that  the  digestive  organs  of  this  animal  could  operate  the  same  sort  of  change 

upon  wood  as  sulphuric  acid  does The  composition  of  wood  has 

been  examined  by  Messrs  Gay-Lussac  and  Thenard,  and  Dr  Prout.  According 
to  Dt  Front,  the  oxygen  and  hydrogen  are  in  the  exact  proportions  to  form  pure 
water;  according  to  the  others,  the  hydrogen  is  in  excess.''* 

615.  "  When  minutely  divided  fragments  of  a  trunk  or  branch  of  a  tree,"  as 
M.  Baspail  observes,  '*  have  been  treated  by  cold  or  boiling  water,  alcohol,  ether, 
dilated  acids  and  sdkalies,  there  remains  a  spongy  substance,  of  a  snow-white 
coloiir  when  pure,  which  none  of  these  reagents  have  acted  on,  while  they  have 
remoYed  the  soluble  substances  that  were  associated  with  it.  It  is  this  that 
btt  been  called  woody  matter j  a  substance  which  possesses  all  the  physical  and 
cbemical  properties  of  cotton,  of  the  fibre  of  flax,  or  of  hemp." 

616.  "  On  observing  this  vegetable  caput  mortuum  with  the  microscope,  it  is 
perceived  to  be  altogether  composed  of  the  cells  or  vessels  which  formed  the 
baoB  or  skeleton  of  the  living  organs  of  the  vegetable.  They  are  either  cells 
which,  by  pressing  against  e£U)h  other,  give  rise  to  a  network  with  pentagonal 
or  hexagonal  meshes  ;  or  cells  with  square  surfaces  ;  or  else  tubes  of  greater  or 
kn  length,  more  or  less  flattened  or  contracted  by  drying ;  sometimes  free  and 
ittlated,  at  other  times  agglomerated,  and  connected  to  each  other  by  a  tissue  of 
cloigated,  flattened,  and  equilateral  cells  ;  or,  lastly,  tubes  of  indefinite  length, 
^  containing  within  it  another  tube  formed  of  a  single  filament  spirally  rolled 
^  against  its  sides,  and  capable  of  being  unrolled  under  the  eye  of  the  observer 
oniply  by  tearing  the  tube  which  serves  to  support  it  We  find  the  first  in  all 
JOQQg  organs,  in  annual  and  tender  stems,  in  the  pith  of  those  vegetables  that 
^Te  a  pith,  and  always  in  that  of  the  monocotyledons.  It  is  in  similar  cells 
^  the  fecula  is  contained  in  the  potato.  The  second  is  met  with  in  all  the 
*nmb  and  woody  branches  of  trees.  The  tubes  and  the  spirals  (trachece)  are 
^d  in  all  the  phanerogamous  plants.  These  are  the  organs  which  constitute 
^  fibre  of  hemp,  of  flax,"  &c. 

617.  "  Experiment,  in  accordance  with  the  testimony  of  history,  proves  that, 
ifexdnded  from  the  contact  of  moist  air,  woody  matter,  like  most  of  the  other 
^^rganised  substances,  may  be  preserved  for  an  indefinite  period."     The  plants 
found  in  coal-mines,  the  wood,  linen  cloths,  bandages,  and  herbs  and  seeds 
fcnnd  in  the  coflms  of  Egyptian  mammies,  have  all  their  characters  undecayed, 
^  yet  these  tombs  are  in  many  cases  nearly  3000  years  old.     "  But  if  the 
woodj  matter  be  not  protected  against  the  action  of  air  and  moisture,  the  case  is 
veiy  diflerent.     By  degrees  its  hydrogen  and  oxygen  are  disengaged,  and  the 
carbon  predominates  more  and  more.     Thus  the  particles  of  the  texture  ai'e  dis- 
integrated gradually,  their  white  colour  fades,  and  passes  through  all  the  shades 
till  it  becomes  jet-black ;  and  if  this  altered  woody  matter  be  exposed  to  heat,  it 
is  carbonised  without  flame,  because  it  does  not  contain  a  sufficient  quantity  of 
ijdrogen.     Observe  also,  that  the  cells  of  woody  matter  contain  different  sorts 

•  Ure's  Dictionary  of  the  ArU — art.  "  Wood." 
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of  substances  tending  to  organise,  and  that  these  are  mixed  and  modified  in  many 
different  ways.''  .  .  .  ^^  Woodjr  matter,  such  as  I  have  defined  it,  being 
formed  of  1  atom  of  carbon  and  1  atom  of  water,  as  soon  as  it  is  submitted  to 
the  action  of  a  somewhat  elevated  temperature,  without  the  contact  of  air^  expe- 
riences an  internal  reaction,  which  tends  to  separate  the  atom  of  water  from  the 
atom  of  carbon.  The  water  is  vaporised,  and  the  carbon  remains  in  the  form  of 
*  black  and  granular  residue."* 

618.  Kyan^s  Process, — Now,  if  any  means  could  be  devised  by  which  the 
substances  in  the  cells  of  woody  matter  could  be  deprived  of  their  tendency  to 
organise  when  in  contact  with  common  air,  wood  might  be  rendered  as  perma- 
nently durable  as  the  grains  of  wheat  which  have  been  found  undecayed  in 
Egyptian  mummies,  and  even  more  so.  This  discovery  seems  to  have  been 
made  by  Mr  Eyan.  In  contemplating  the  probability  of  the  use  of  home  tim- 
ber being  much  extended  in  the  construction  of  steadings,  when  the  yoong 
woods  at  present  growing  shall  have  attained  their  full  growth,  it  may  be 
proper  that  the  growers  of  wood,  and  the  farmers  on  the  estates  on  which  wood 
is  grown,  be  made  aware  of  this  mode,  and  of  others,  of  preventing  timber  being 
affected  by  the  dry-rot.  What  the  true  cause  of  diy-rot  is,  has  never  yet  been 
determined,  but  it  frequently  shows  itself  by  a  species  of  mildew  which  covers 
the  timber,  and  the  action  of  which  apparently  causes  the  wood  to  decay,  and 
crumble  down  into  powder.  The  mildew,  however,  is  neither  the  dry-rot  nor  its 
cause,  but  its  effect.  It  is  distinctly  seen  by  the  microscope  to  be  a  fungus ; 
and  as  the  fungus  itself  is  so  minute  as  to  require  the  aid  of  the  microscope  to 
be  distinctly  seen,  its  seeds  or  spores  may  be  supposed  to  be  so  veiy  minute  as 
to  be  taken  up  by  the  spongioles  of  trees. 

619.  The  principle  upon  which  the  chemical  action  of  the  corrosive  sublimate 
— the  substance  used  by  Mr  Eyan — ^upon  vegetable  matter  preserves  the  timber, 
is  easily  explained.  All  plants  are  composed  of  cellular  tissues,  whether  in 
the  bark,  alburnum,  or  wood.  The  tissue  consists  of  various-shaped  oelb ; 
and  although  they  may  not  pass  uninterruptedly  along  the  whole  length  of 
the  plant,  as  M.  de  Candolle  maintains,  yet  air,  water,  or  a  solution  of  any- 
thing, may  be  made  to  pass  through  the  cells  in  their  longitudinal  direction. 
Experiments  with  the  air-pump  have  proved  this  beyond  disputa  Those  cells, 
and  particularly  those  of  the  alburnum,  contain  the  sap  of  the  trees  which,  in 
its  circulation,  reaches  the  leaves,  where  its  watery  particles  fly  off,  and  the 
enlarging  matter  of  the  tree,  called  the  sdbumen,  remains.  Albumen  is  the 
nearest  approach  in  vegetables  to  animal  matter,  and  is  therefore,  when  by  any 
natural  means  deprived  of  vitality,  very  liable  to  decomposition,  particularly 
that  which  is  connected  with  the  alburnum  or  sap-wood.  Now,  corrosive  sub- 
limate has  long  been  known  to  preserve  animal  matter  from  decay,  being  used 
to  preserve  anatomical  preparations  ;  and  even  the  delicate  texture  of  the  brain 
is  preserved  by  it  in  a  firm  state.  The  analogy  between  animal  and  vegetable 
albumen  being  established,  there  seems  no  reason  to  doubt  the  possibility  of 
corrosive  sublimate  preserving  both  substances  from  decay ;  and,  accordingly, 
the  experiments  of  Mr  Eyan  with  it  on  albuminous  and  saccharine  solutions 
have  confirmed  the  correctness  of  this  conjecture.  The  prior  experiments  of 
Fourcroy,  and  especially  those  of  Berzelius,  in  1813,  had  established  the  same 
conclusions,  though  neither -of  these  eminent  chemists  had  thought  of  their 
practical  application  to  the  preservation  of  timber.  Berzelius  found  that  the 
addition  of  the  bichloride  (corrosive  sublimate)  to  an  albuminous  solution,  pro- 
duced a  protochloride  of  mercury  (calomel),  which  readily  combined  with  albu- 

*  BASFAUi's  Organic  Chemistry,  tranalated  by  Hendenon,  p.  141-164. 
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men,  and  prodnced  an  insoluble  precipitate.     Tliis  precipitate  fills  up  all  the 
cellular  interstices  of  the  wood,  and  becomes  as  hard  as  the  fibres. 

620.  Ventilation  of  Timber  in  Dwellings. — Even  after  timber  has  been  subjected 
to  this  process,  it  is  requisite  to  give  the  air  free  access  to  it  bj  means  of  ven- 
tilation, and  for  that  purpose,  where  tiuiber  is  covered  up,  which  it  is  not  likelj 
to  be  in  a  steading,  small  openings,  covered  and  protected  by  cast-iron  gratings 
in  frames,  should  be  made  through  the  outside  walls. 

621.  Other  plans  for  preserving  timber  have  been  introduced,  of  which  the 
four  most  important  are  known  as  Burnett's,  Bethell's,  Payne's,  and  Bou- 
cherie's  :  of  these  we  offer  a  short  description. 

622.  Burnetts  iVocc55,— The  process  patented  in  1842  by  Sir  William  Bur- 
nett consists  in  impregnating  the  timber  with  a  solution  of  the  chloride  of  zinc. 
From  recorded  experiments,  the  process  seems  to  be  efficient.  The  solution  is 
prepared  in  the  proportion  of  1  pound  of  chloride  of  zinc  to  10  gallons  of  water. 

623.  BethelVs  Process. — In  Bethell's  process,  oil  of  tar,  and  other  bituminous 
matters  containing  creosote,  are  used  to  impregnate  the  wood.  The  wood  is  not 
only  immersed  in  the  solution,  but  it  is  forced  into  the  fibres  by  pressure.  The 
wood  to  be  impregnated  is  placed  in  close  tanks  filled  with  the  solution ;  the 
tanks  are  then  closed  up,  and  the  air  exhausted  from  their  interior ;  more  solu- 
tion is  then  pumped  in  for  a  period  of  six  or  seven  hours.  The  wood  is  finally 
taken  out  thoroughly  saturated  with  the  solution,  and  weighing  considerably 
heavier.  The  process  is  said  to  perfectly  coagulate  ^^  the  albumen  in  the  sap, 
thus  preventing  its  putrefaction.''  In  using  the  oil  of  tar  it  is  necessary  to 
deprive  it  of  its  ammonia,  otherwise  the  wood  becomes  brown  and  soon  decays. 

624.  Timber  for  farm  purposes  may  be  simply  Bethellised  by  painting  the 
Bur&ce  over  with  the  hot  oil  of  tar,  or  by  immersing  it  in  a  tank  of  tiie  hot  solu- 
tion. This  will  not  give  such  beneficial  results  as  when  impregnated  under 
preasure,  but  will  nevertheless  tend  to  preserve  the  timber  for  a  considerable 
time  from  atmospheric  influences.  The  cost  of  the  oil,  as  sold  by  the  patentee, 
is  stated  at  4d.  per  gallon. 

625.  Payne's  Process. — In  Payne's  process  (patented  1841)  the  wood  is  im- 
pregnated by  pressure  with  a  solution  of  earthy  or  metallic  substances  ;  and 
these  substances,  by  chemical  decomposition,  preserved  within  the  material  in 
an  insoluble  state.  Thus,  if  a  solution  of  sulphate  of  iron  is  forced  into  the 
wood,  a  second  solution  is  forced  in  of  any  of  the  carbonate  alkalies,  which 
"  decomposes  the  salt,  and  renders  the  iron  insoluble."  * 

626.  Boucherie's  Process. — This  process  consists  essentially  of  impregnating 
the  wood  with  a  preservative  solution.  The  solution  which  is  found  to  answer  best 
is  sulphate  of  copper,  or  the  blue  vitriol  of  commerce,  one  by  weight  of  which 
is  dissolved  in  100  by  weight  of  water.  The  peculiarity  of  the  process,  how- 
ever, consists  in  the  method  of  impregnating  the  wood  with  a  solution — a  method 
which  is  simple,  and  easily  and  inexpensively  carried  out.  The  method  has 
two  objects  in  view— one  the  impregnating  of  the  wood  vrith  the  salt,  and  one 
the  driving  out  of  the  natural  sap — the  salt  taking  the  place  of  the  sap.  This 
latter  constitutes  not  the  least  valuable  part  of  the  process  ;  for  in  other 
systems  the  sap — the  fermentation  of  which  is  the  chief  cause  of  decay  in  wood 
— ^is  allowed  to  remain,  while  the  Boucherie  process  expells  it  thoroughly, 
cleansing  the  tubes  or  pores  from  all  fermenting  matter.  The  importance  of 
having  the  sap  of  timber  expelled,  and  its  place  occupied  by  the  preserving  solu- 
tion, has  long  been  recognised ;  and  attempts  have  been  made  to  secure  the  ad- 

•  See  Traruactiojis  of  the  Highland  and  Agricultural  Society  for  1857,  p.  12 — art,  "  The  Preser- 
TAikm  of  Timber.** 
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Taatagea  of  this  mode  of  treatment ;  bat  the  expeDeivenesa  of  the  mettiodB  pro- 
posed have  completely  precloded  all  prospect  of  their  being  generally  adopted. 
It  has  remaiDed  for  M.  Boncherie,  aa  the  resnlt  of  many  yeara'  experimenting  oa 
the  natnre  of  woods,  to  introduce  a  mode  as  simple  as  it  ia  ingenious  and  philo- 
KfthicaL  The  long  series  of  experiments  which  H.  Boacherie  institnted  resulted 
in  proving  that,  although  the  stmcture  of  trees  is  tnbalar,  there  is  no  lobraf 
commnnication  between  the  tubes.  To  show  how  completely  isolated  each  tube 
is  from  the  others  snrronnding  it,  and  how  perfect  is  tie  lonffUudinal  connection 
of  the  tube,  M.  Boncherie  has  shut  off  certain  tubes  at  one  end  of  a  tree,  leariiig 
these  exposed  to  form  a  certain  word,  and,  by  means  of  a  coloured  liqnid  forced 
along  the  tubes,  has  transferred  the  word  or  name  from  the  one  end  of  the  tube 
to  the  other.  And  so  completely  is  the  flow  of  the  liqnid  throogh  the  tabe4 
carried  out  that,  at  whatever  part  of  the  tree  a  section  is  made,  there  the  came 
is  found.  The  following  is  the  method  of  conducting  the  process  :  "  Soon  after 
the  tree  is  felled  a  saw-cut  is  made  in  the  centre,  through  about  9-lOths  <€ita 
section.  The  tree  is  then  slightly  raised  by  a  lever  or  wedge  at  its  ceotre,  aod 
the  saw-out  is  then  partially  opened,   as  in  fig.  145.    A  piece  of  string  i> 


then  placed  round  the  saw-cut,  close  to  the  outer  circumference  of  the  tree;  tbe 
support  is  then  withdrawn,  and  the  saw-cut  closes  on  the  string,  thereby  m^g 
a  water-tight  joint  An  auger  hole  is  then  hired  obliquely  into  the  saw-cut  in 
the  direction  shown  at  a,  fig.  1 46 ;  a  wooden  tnhe  b,  fig.  146,  is  then  driven  intotbe 
p^  j^g^  hole,  the  conical  end  of 

which  is  attached  to  a 
/"  I  „  ^^jt=^  I  flexible  pipe  c,  which  i» 

^^H  '°  coDoection  with  ■ 
WK!  ja  cistern  or  reserroii  rt 
■'■'■*■'-  an  elevation  of  from  30 
to  40  feet  above  the  ti«e 
intended  to  be  preserved.  In  the  case  of  very  long  trees  the  foregoing  metiiad 
is  slightly  modified.  When  the  timber  is  under  operation,  the  sap  nins  out&em 
the  ends  in  a  clear  stream,  showing  the  amazing  quantity  of  this  fluid  which  it 
contains ;  in  fact,  the  preserving  fluid  will  traverse  a  tree  12  feet  in  length  with 
less  pressure  than  is  required  to  force  it  laterally  through  a  plant  three-qnartera 
of  KD  inch  in  thicknesB.  As  the  sap  is  forced  out  the  preservative  fluid  follows 
it,  and  its  presence  at  the  ends  of  the  wood  is  ascertained  by  a  chemical  test 
Thus  the  sap  and  fermenting  juices  are  completely  expelled,  and  the  timber  im- 
pregnated throughout  its  length  with  the  preserving  fluid." 

627.  One  great  advantage  possessed  by  the  process,  so  far  as  the  interest  of 
oar  readers  is  concerned,  is  that  the  least  cotitly  woods  are  the  best  for  the 
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)n.  Thus  woods  which  at  present  are  the  refuse  or  least  valuable  may, 
process,  be  raised  to  the  value  of  first-class  home  timbers.  From  the 
I  of  the  French  engineers  who  investigated  the  process  at  the  request  of 
remment,  the  following  extract  is  given  :  "  Those  kinds  of  wood  which 
most  moisture,  and,  of  the  same  kind,  those  which  have  grown  in  the 
rt;  soils,  are  most  easily  penetrated.  It  follows  that  the  least  esteemed 
f  timber,  and  consequently  the  cheapest,  are  precisely  those  which  afford 
it  results  when  injected  with  the  sulphate  of  copper.*'  They  also  give 
owing  examples,  showing  the  increase  of  weight  in  various  woods  after 
nation : — 


Beech,    . 

increased  209  lb.  per 

85  ft  cube. 

Oak  (sappy  part  only),  . 

*i 

551b. 

»»         » 

HombeiBaxi, 

n 

461b. 

M                ft 

Birch,     . 

n 

2  lb.  10  ( 

3Z.             „ 

Popbur,   . 

» 

701b. 

>»             »♦ 

•                        •                       * 

»» 

501b. 

99                 tt 

Alder,     . 

•               >» 

166  lb. 

»                  >» 

Ash, 

•               II 

50  lb. 

»                 »» 

Scotch  Fir, 

•               >» 

1271b. 

r»            tt 

White  Fir, 

i» 

531b. 

it            tt 

The  sooner  the  trees  are  subjected  to  the  process  after  being  cut  down 
iter ;  no  time  therefore  is  lost,  or  expense*  incurred,  in  drying  or  seasoning 
aber.  Trees  felled  any  time  from  November  to  May  may  be  prepared  in 
but  if  they  are  cut  down  in  JMay,  or  any  month  from  May  to  November, 
ught  to  be  prepared  within  three  weeks  from  the  time  of  being  felled. 
.  From  statements  furnished  by  the  agent  of  the  company,  it  appears  that 
Bt  of  the  gutta-percha  tubing,  with  every  appliance  necessary  to  operate 
[fleen  trees  at  once,  is  £6 ;  on  thirty  trees,  £11,  5s.  Full  information  as 
68,  &c.,  may  be  obtained  at  the  office  of  the  Permanent  Way  Company, 
jat  George  Street,  Westminster,  London. 

Section  Eighth. — Metals. — The  metals  used  in  construction  are  iron, 
',  brass,  zinc,  and  lead. 
.  Iron, — The  two  varieties  of  this  material  are  cast-iron  and  wrought-iron. 

Cast-iron  is  generally  divided  into  two  classes,  grey  and  white,  between 
there  exist  very  marked  differences.  When  of  good  quality,  grey  cast- 
3  slightly  malleable,  and  files  easily  when  the  skin  or  outer  crust  is 
ed.  The  fracture  presents  a  granular  appearance — grey  in  colour,  and 
ic  in  lustre,  as  if  grains  of  lead  were  on  the  surface.  Grey  is  smoother 
ugher  than  white  cast-iron. 

.  White  cast-iron,  when  broken,  presents  a  fracture  of  a  distinctly-marked 
nine  character,  the  colour  white,  and  instead  of  a  metallic  it  possesses 
K)us  lustre,  or  a  light  somewhat  similar  to  that  reflected  from  a  series  of 
crystals.     This  quality  of  iron  is  hard  and  brittle. 

.  The  colom*  and  lustre  of  iron  is  usually  taken  as  a  test  of  its  strength. 
3  the  colour  is  dark  grey,  with  a  high  metallic  lustre,  the  iron  is  of  a  valu- 
uality.  Where  the  lustre  is  less  decided,  the  softness  and  weakness  are 
sed.  Where  the  colotur  is  a  light  grey,  with  a  high  metallic  lustre,  the 
is  hard  and  tenacious.  The  hardness  and  brittleness  of  cast-iron  become 
oiarked  as  the  colour  becomes  whiter,  and  the  lustre  changes  from  metallic 
reous.  The  extreme  of  the  grey  variety  is  where  the  colour  is  dark  and 
id — ^this  gives  the  softest  and  weakest  iron  of  this  class  ;  and  of  the  white 
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Tarietj,  where  the  colour  is  of  a  dull  greyish-white,  with  a  high  yitreous  Instr 
— ^this  giving  the  hardest  and  most  brittle  of  this  class. 

635.  Bat  while  colour  and  lustre  are  taken  as  tests  of  strength,  a  good  autho 
rity  does  not  think  them  admissible  as  tests  of  the  chemical  constituents  o 
iron ;  for  though  dark-coloured  iron  is  usually  weak,  grey  strong,  and  wbit< 
brittle,  yet  black  iron,  when  chilled,  becomes  white,  although  it  must  be  sup 
posed  to  contain  the  same  quantity  of  carbon.  We  therefore  conclude  that  tb 
colour  of  iron  indicates  the  treatment  to  which  it  has  been  subjected,  and  ii 
some  cases  only  the  quantity  of  carbon. 

636.  As  a  general  rule,  the  grey  cast-iron  is  most  suitable  where  strength  ii 
requisite,  the  white  where  hardness  is  required.  The  best  test  of  the  qualitj 
is  to  strike  the  edge  of  a  casting  with  a  hammer.  If  the  blow  produces  fracture 
the  iron  is  brittle  and  comparatively  weak ;  if  the  blow  indents  without  break- 
ing, the  iron  is  of  good  quality. 

637.  The  strength  of  cast-iron  depends  upon  the  quantity  of  carbon  whid 
it  contains,  and  its  freedom  from  impurities.  In  addition  to  carbon,  cast-iron  h 
this  country  contains  silica,  lime,  magnesia,  alumina,  and  occasionally  some  oi 
the  phosphates  and  other  admixtures.  The  iron  made  from  the  magnetic  orea 
is  the  best 

638.  When  cast->iron  contains  3  per  cent  of  carbon,  it  is  considered  to  be  of 
the  strongest  quality  ;  if  it  contains  more  than  this  amoimt,  it  is  soft  and  weak; 
if  less,  it  is  hard  and  brittle. 

639.  The  quality  of  iron  produced  at  the  iron-works  throughout  the  countiy 
varies  considerably,  although,  taking  an  average  of  the  whole,  some  approach  to 
a  uniform  standard  is  obtained.  As  a  mixture  of  the  various  irons  is  understood 
to  produce  the  best  cast-iron,  it  is  of  some  practical  importance  to  know  the 
**  mixtures  "  recommended  by  experienced  engineers.  The  object  in  mixing  the 
different  varieties  is  to  obtain  the  proportion  of  carbon  which  gives  the  greatest 
strength  with  the  requisite  degree  of  fluidity ;  and  this  proportion  is  regulated 
by  the  appearance  of  the  fracture  of  the  several  varieties  proposed  to  be  used 
for  the  mixture. 

640.  Mr  Fairbaim  of  Manchester,  one  of  our  highest  practical  authorities, 
gives  the  following  as  tlie  best  mixture,  independently  of  price  : — 

liOwmoor,  No.  8,         •  •  .  •  , 

Blaina,  or  Yorkshire,  No.  2,    . 

Shropahire  or  Derbyshire,  No.  3,        . 

Good  old  scrap-iron,    ..... 

100 

For  large  and  small  castings  Mr  M.  Stirling  gives  the  following  mixtures: 
For  a  heavy  casting,  several  inches  in  thickness  and  several  hundredweight,  a 
mixture  of  two  proportions  of  No.  3  to  one  of  Na  1  may  be  used.  When  Ae 
casting  is  thin  and  light  (say  2  or  3  cwt.),  a  larger  proportion  of  No.  1  and  a 
smaller  proportion  of  No.  3  may  be  used.  It  is  difficult  to  estimate  exactly  the 
quantity  of  the  various  irons  from  their  numbers,  as  these  are  very  arbitraiy, 
Ae  No.  1  of  one  district  differing  considerably  from  the  No.  1  of  another. 
Attention  should  tlierefore  be  paid  to  the  appearance  of  fracture  of  each  quality; 
and  where  great  nicety  is  required,  it  would  be  advisable  to  test  the  strength  of 
each  by  direct  experiment.  The  London  mixture,  which  by  the  metropolitan 
founders  is  considered  to  be  stronger  than  coimtry  mixtures,  is  equal  propor- 
tions, or  nearly  so,  of  No.  3  old  scrap  and  No.  1  Scotch  hot-blast.     Anothei 
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mixtnre  recommended  is,  equal  proportions  of  hot-blast  iron,  old  iron,  and 
Blaenayon  Welsh  iron. 

641.  Mr  M.  Stirling's  patented  mixture  of  wrought-iron  and  cast-iron  gives 
'^considerably  increased  powers  of  resistance  to  every  description  of  strain, 
when  compared  with  the  munized  irons."     This  process  of  toughening  cast- 
iron  consists  in  fusing  simultaneously  wrought-iron  and  oast-iron  in  a  cupola  or 
tir-fdmaoe.     The  result  of  a  series  of  experiments  made  in  connection  with  this 
toughened  iron,  showed  that  the  relative  value,  as  regards  strength,  of  the  un« 
prepared  iron  and  the  prepared  was  1  :  1.36 — the  mean  breaking- weight  of  the 
unprepared  being  38.3,  and  of  the  prepared  52.3.     Other  experiments  showed  a 
higher  value,  however,  than  this.     Mr  Fairbaim  reports  very  favourably  upon 
this  mixture,  and  says  that,  when  *' judiciously  managed  and  duly  proportioned," 
it  **  increases  the  strength  about  one-third  above  that  of  the  ordiuary  cast-iron." 
With  reg^ard  to  the  proportions,  Mr  Stirling  says  that  *'  the  place  from  whence 
the  iron  comes  regulates,  to  a  certain  extent,  the  quality,  as  a  general  rule. 
Scotch  iron,  generally  speaking,  requires  more,  Staffordshire  less,  and  Welsh 
least  of  alL     The  proportions  which  I  should  reconmiend  for  No.  1  Scotch  hot- 
hlast,  vary  from  24  lb.  (of  wrought-iron)  contained  in  the  cwt,  to  40  lb.,  accord- 
ing to  the  richness  of  the  iron.     No.  2  requires  a  smaller  proportion,  say  from 
20  lb.  to  30  lb.,  also  according  to  its  quality.     No.  3,  generally,  I  do  not  recom- 
mend for  mixture,  as  it  is  very  often  uncertain  in  itself,  and  its  mixtures  are 
not  80  certain  as  the  toughened  mixtures  Nos.  1  and  2.     No.  3,  Scotch  hot-blast, 
makes  an  excellent  mixture  with  from  15  to  20  per  cent  of  malleable  iron  for 
laige  castings.     The  Staffordshire  No.  1  will  not  bear  so  much  as  the  Scotch, 
ttd  in  the  same  proportion  with  Nos.  2  and  3  ;  20  lb.  to  30  lb.  would  be  a  high 
proportion  for  Welsh  No.  1.     With  Staffordshire  No.  2,  a  small  proportion  in 
the  same  falling  ratio  as  in  the  Scotch  ;  and  with  Welsh  No.  2,  10  lb.  to  15  lb. 
per  cwt  would  be  sufficient." 

S42.  From  the  commercial  results  obtained  in  the  manufacture  of  cast-iron 
by  the  use  of  the  hot-blast,  the  t)rocess  is  now  very  generally  adopted.  The 
^estion,  therefore,  is  possessed  of  considerable  interest  to  the  mechanic,  Is  the 
•treogth  of  cast-iron  prepared  by  the  hot-blast  less  than  that  prepared  by  the 
cold?  On  this  point  considerable  diversity  of  opinion  exists.  An  interesting 
^^ries  of  experiments  was  carried  out  by  Messrs  Fairbairn  and  Hodgkinson,  to 
determine  the  relative  strength  of  hot  and  cold  blast.  "  From  these  it  was 
found  that  the  hot- blast  irons,  when  taken  collectively  from  a  number  of  works 
In  England,  Scotland,  and  Wales,  gave  results  rather  in  favour  of  the  hot-blast ; 
yhereas  the  cold-blast  iron,  when  taken  separately,  and  compared  with  others, 
indicated  a  superior  quality  of  iron  to  those  obtained  from  the  hot-blast."  Tak- 
^g  the  mean  of  foiu:  kinds  of  iron  experimented  upon  to  ascertain  the  number 
<)f  pounds  required  to  tear  asunder  a  bar  1  inch  square,  it  was  found  that,  while 
^cold  took  16,801  lb.,  the  hot-blast  took  15,342  lb.;  and  that,  taking  the 
•^gth  of  cold-blast  as  represented  by  1000,  the  mtio  of  the  strength  of  the 
''ot-blast  to  it  was  928.  Again,  in  ascertaining  the  force  in  pounds  required  to 
<^  a  prism  an  inch  square  on  its  base,  and  1|  inch  high,  it  was  found 
(taking  the  mean  of  four)  that  while  the  cold-blast  took  99,238  lb.,  the  hot- 
Nwt  iron  took  102,777  lb.,  the  ratio  of  strength  being  (cold-blast  1000)  as  1000 
^  1028l  And  in  the  experiments  made  to  ascertain  the  transverse  strength  of 
"octangular  bars  1  inch  square,  laid  on  supports  4^  feet  wide,  and  broken  by  a 
height  in  the  middle,  it  was  found  (taking  a  mean  of  eight),  that  while  the  cold- 
Uut  took  456  lb.,  the  hot-blast  took  453  lb.,  the  ratio  of  strength  being  as  1000 
to  996.     "  On  the  whole,''  says  Mr  Fairbaim,  with  reference  to  tlie  point  now 

T. 
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under  consideratioD,  "  I  am  of  opinion  that  the  hot-blast  does  not  improve  the 
quality  of  the  Welsh  and  English  irons,  but,  jndg^g  from  th^  experiments,  and 
other  indications  since  these  experiments  were  made,  that  its  application  to  the 
Scotch  furnaces  in  the  reduction  of  the  blackband  ores  is  an  improvement.  I 
am  the  more  confirmed  in  this  opinion  from  the  £EU)t,  that  although  the  Scotch 
irons  are  not  injured  by  the  hot-blast,  both  the  English  and  the  Welsh  suffer 
considerably,  as  may  be  seen  in  the  case  of  the  Elsicar,  Milton,  and  Buffeiy 
irons."  As  to  the  effect  produced  by  the  hot-blast  in  the  manufacture  of  iron, 
the  same  authority  remarks,  that  '^  it  varies  considerably  with  the  quaUtj 
of  the  ore  and  the  fuel,  and  I  believe  much  depends  upon  the  quantity  of 
sulphur  present  in  the  coal  or  coke  used.  The  chemical  constituents  of  the 
fuel  and  foreign  mixtures  in  the  mine,  are  considerations  of  importance  in 
the  use  and  application  of  the  hot^blast;  but,  generally  speaking,  I  should 
infer  that  it  has  a  tendency  rather  to  weaken  the  iron  than  otherwise."  A 
large  number  of  experiments  were  made  by  the  well-known  engineer,  the  late 
Mr  Robert  Stephenson,  at  the  High-level  Bridge,  Newcastle,  to  test  the  merits  of 
the  various  qualities  of  hot  and  cold  blast  irpn.  The  conclusions  to  which  he 
considered  these  experiments  point  were  as  follows  :  ''  (1.)  That  hot-blast  is  less 
certain  in  its  results  than  cold-blast ;  (2.)  Mixtures  of  cold-blast  are  more  uni- 
form than  those  of  hot-blast ;  (3.}Mixture  of  hot  and  cold  blast  give  the  best 
results ;  (4)  Simple  samples  do  not  run  so  solid  as  mixtures ;  (5.)  Simple 
samples  sometimes  run  too  hard,  and  sometimes  too  soft,  for  practical  pur- 
poses." 

643.  The  strength  of  C€tst-iron  objects  depends  also  much  upon  their  size, 
and  in  the  way  in  which  they  are  cast  When  the  object  is  very  large,  the  iron 
softens  with  slow  cooling.  When  the  thicknesses  of  which  it  is  composed  are 
unequal,  the  unequal  cooling  of  the  parts  renders  some  more  crystaUised  and 
weaker  than  others.  Hence  the  endeavour  of  mechanics  to  have  a  unifann 
thickness  in  the  different  parts  of  castings ;  and  hencCj  also,  the  rule  which 
should  be  strictly  attended  to — namely,  never  to  take  the  castings  out  of  the 
sand  while  red  hot,  but  to  allow  them  to  gradually  cool,  and  to  become,  in  &ct, 
annealed  in  the  sand.  We  are  aware  that  this,  in  small  foundries,  cannot  mider 
all  circumstances  be  done,  from  want  of  space,  and  also  &om  economical  rea- 
sons, inasmuch  as  the  portion  of  the  sand  in  immediate  contact  with  the  metal 
is  burnt,  and  rendered  useless ;  but  where  sound  work  to  be  depended  upon  is 
required,  it  is  essential  that  the  castings  should  be  allowed  to  remain  iq  the 
sand  till  cooled,  and  a  '^  perfect  and  compact  mass  of  crystallisation"  is  ob- 
tained. Mr  Fairbairn  says  tliat  fireproof  beams  should  be  allowed  to  remain  in 
the  sand  never  less  than  ten  hours,  heavy  castings  thirty  or  forty  hours.  Articles, 
when  cast  in  the  direction  of  their  greatest  length,  are  more  dense,  and  are 
freer  &om  impurity,  than  when  in  the  direction  of  their  shortest  length.  Mr 
Glynn  tliinks  that  castings  are  strongest  when  the  iron  is  obtained  from  an  air- 
furnace  in  dry  sand,  and  that  castings  in  loam  are  stronger  than  castings  in 
open  sand.  The  air-furnace  is  preferred  by  high  authorities  before  the  Uas^ 
cupola.  Mr  Fairbairn  states  that,  in  one  series  of  experiments,  the  iron  pro- 
duced in  the  air-furnace  was  2  per  cent  stronger  than  that  obtained  from  the 
cupola. 

644.  As  regards  tlie  relative  values  of  Scotch  and  English  iron,  the  same  higb 
authority  states,  that  he  '*  thinks  the  Scotch  weaker,  and  that  it  runs  more  fluid 
than  the  English  irons.     It  is,  liowever,  equal  in  strength  and  superior  in  qua- 
lity to  some  of  the  Staffordshire  irons,  but  certainly  inferior,  as  respects  strength, 
to  the  Yorkshire  and  Welsh  cold-blast  iron."     The  Scotch  is  generally  preferred 
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for  the  purposes  of  macbinery,  as  it  runs  well  into  the  mould,  and  gives  clearly^ 
defined  edges. 

645.  Malleable  Cast-Iron. — A  variety  of  cast-iron  has  been  introduced  by  this 
title,  by  which  all  the  advantages  of  a  malleability  and  non-liability  to  fracture 
possessed  by  hammered  work,  are  obtained  with  the  cheapness  of  cost  of 
moulded  work.  Various  agents  are  appointed  throughoat  the  country  to  work 
the  patent,  which,  however,  we  believe,  has  not  yet  been  successful  as  a  com- 
mercial speculation. 

646.  Wrofughirlron, — The  fracture  of  wrought-iron  presents  a  clear  grey  colour, 
with  a  metallic  lustre  and  granular  texture.  The  appearance  of  the  fracture 
gives  a  strong  indication  of  force  having  been  required  to  tear  the  fibres 
asunder.  A  decided  fibrous  appearance  will  be  given  to  the  granular  fracture, 
if  the  fractured  bar  is  drawn  out  into  small  bars  by  means  of  the  hammer. 
When  the  fracture  presents  a  crystalline  or  laminated  appearance,  the  iron  is 
defective.  Of  defective  irons,  burnt  iron  is  hard  and  brittle,  of  a  clear  grey 
colour,  and  of  laminated  texture.  Cold  short  iron — so  called  from  its  breaking 
under  the  hammer  when  cold — is  similar  in  appearance  to  burnt  iron,  the  colour, 
however,  being  whiter.  Hot  short  iron — so  called  from  its  breaking  imder  the 
hammer  while  hot — is  dark  in  colour,  and  has  no  lustre.  This  latter  defect  is 
indicated  by  cracks  on  the  edges. 

647.  Wrought-iron  of  the  best  quality  is  divided  into  two  classes,  the  hard 
and  the  soft.  The  soft  is  weaker  than  the  hard,  gives  easily  to  the  hammer,  and 
presents  the  fibrous  texture  in  bars  of  considerable  section.  The  hard  is  strong 
and  ductile,  and  only  presents  the  fibrous  texture  when  drawn  out  into  small 
rods.  In  testing  wrought-iron,  bars  of  not  less  than  1  inch  square  or  round,  and 
flat  ban  of  not  less  than  ^inch  thick,  should  be  used.  If  of  less  section,  the 
distinctive  features  of  the  fracture  will  not  be  sufficiently  observable. 

648.  With  respect  to  iron  cast  and  wrought,  a  question  of  some  importance 

lias  arisen  as  to  whether  its  internal  structure  is  changed  by  vibration,  or  by 

shocks  to  which  the  parts  may  be  subjected.    On  this  point  a  variety  of  opinions 

^^ag  elicited  before  the  Royal  Commission — somewhat  contradictory,  however,  in 

their  nature.     Mr  Glynn,  in  his  evidence,  states  that  he  considers  the  structure 

hoth  of  wrought  and  cast  iron  is  altered  by  a  succession  of  blows — the  wrought 

to  a  crystalline  structure,  the  cast  to  larger  crystals ;  and  that  he  has  observed 

to  appearance  particularly  in  axles,  mill-shafts,  tooth- wheels,  crowbars,  and 

o>ne  chains.     The  latter,  even  when  made  of  strong  fibrous  iron,  require  to  be 

•Dnealed  every  three  years.     Mr  Fox  considered  that  an  internal  change  is  pro- 

daced  in  wrought-iron  by  vibration,  and  points  to  an  instance  when  the  thread 

<>f  a  screw  is  cut  in  wrought-iron,  and  the  part  broken  across  at  the  tapped  part 

^  at  another  point  distant  from  this,  the  tapped  part  will  present  the  most 

^T^taDised  appearanca     Mr  Fairbaim  points  out  a  fact  of  some  importance, 

^  repeatedly  making  a  wrought-iron  bar  hot,  and  plunging  it  into  cold  water, 

'Anders  it  crystalline,  and  that  annealing  is  required  to  restore  the  fibrous  tex- 

^*    Although  percussion  renders  the  fibres  more  liable  to  break  off  short,  he 

^luiikg  that  unless  it  is  sufficient  to  cause  a  considerable  rise  in  temperature,  it 

^  not  cause  change  in  the  internal  structure.     Mr  Stephenson  considered 

^J  change*  in  the  internal  structure  to  be  highly  improbable ;    and   cited 

«te  instance   of  a  coimecting-rod   which  vibrated  25,000,000   of  times   and 

Jet  lemaiued  fibrous.     He  also  pointed  to  tho  fact  that  the  iron  of  an  axle 

fltty  not  be  in  the  first  instance  fibrous  ;  for  although  the  drawing  out  of  bars 

from  one  to  some  twenty  feet  long  necessarily  renders  the  texture  fibrous,  it 
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does  not  follow  that  it  will  become  so  when  the  bars  are  drawn  out  only  from 
1  to  6  feet.  The  late  Mr  Brunei  took  a  still  more  novel  and  suggestive  view 
of  the  matter ;  and,  while  doubting  the  change  of  internal  structure,  he  thought 
that  the  various  appearances  of  different  fractures  result  as  much  frt>m  the  mode 
in  which  the  iron  has  been  broken  as  from  any  change  of  structure.  Further, 
that  change  of  temperature  will  also  produce  a  variation  in  the  fracture  ;  that 
iron  in  a  cold  state  presents  a  more  crystallised  fr'acture  than  the  same  iron 
warmed  a  little ;  that  wrought-iron  does  not  actually  become  crystalline  and 
fibrous,  but  breaks  either  crystalline  or  fibrous  according  to  the  combination  of 
circumstances  under  which  it  is  broken.  The  whole  subject,  although  of  great 
importance  to  the  practical  mechanic,  is  surrounded  with  difiiculties,  and  all 
evidence  given  in  connection  with  it  has  been  more  or  less  conjecturaL  It  is 
right,  however,  to  state  that  it  is  a  very  general  opinion  amongst  mechanics 
and  philosophers,  that  iron  repeatedly  hammered — and  by  inference  subject  to 
repeated  vibrations  and  shocks — ^becomes  completely  changed  in  its  internal 
structure.  Numerous  instances  could  be  brought  forward  in  proof  of  this,  a 
most  notable  one  being  that  of  the  "  monster  wrought-iron  gun  '*  of  Mr  Na- 
smyth,  which  was  fabricated  by  the  agency  of  the  steam  hammer,  and  which 
burst  at  the  first  or  second  trial,  presenting,  we  believe,  all  the  appearances  of 
cast-iron.  Parts  of  machinery  are  sometimes  cold  hammered  in  order  that  thej 
may  take  a  higher  polish  ;  but  if  this  generally  received  opinion  is  correct,  the 
practice  is  a  dangerous  one,  as  they  may  be  much  weakened.  The  same  maj 
be  said  of  the  practice  of  repeatedly  heating  and  plunging  in  cold  water,  foiged 
parts  of  machines. 

649.  As  regards  the  durability  of  iron,  and  the  influence  of  the  atmosphere 
and  water  upon  it,  Mr  Mallet,  in  his  Report  to  the  British  Association,  gives 
some  valuable  remarks.  From  his  close  investigation  into  the  nature  and  jffo- 
perties  of  iron  he  deduced  a  vsiriety  of  hints,  of  which  the  following  are  the 
most  useful  for  our  purposes. 

650.  That  iron  placed  in  clear  fresh  river- water  corrodes  less  than  under  anj 
other  immersion,  from  the  absence  of  highly  corrosive  matters,  and  fix)m  the 
coat  of  oxide  which  is  formed,  and  which  is  not  so  easily  washed  off  as  in  sea- 
water  ;  that  castings  made  in  dry  sand  and  loam  are  more  durable  when  im- 
mersed in  water  than  those  made  in  green  sand ;  that  cast-iron  is  more  durable 
when  the  hard  crust  is  allowed  to  remain,  than  when  it  is  removed  by  chipping 
and  filing ;  that  the  greater  the  bulk  of  bars  the  less  is  the  corrosion  ;  that  to 
prevent  unequal  cooling  in  castings,  the  ribs  should  be  made  of  equal  thickness. 

651.  The  methods  in  general  use  to  prevent  corrosion  and  decay  of  iron- 
work, consist  in  the  application  of  painta  These  afford,  however,  little  pro- 
tection ;  and  a  better  medium,  boiled  coal-tar  laid  on  while  the  iron  is  hot,  is 
highly  recommended.  It  leaves  on  the  surface  a  bright  varnish,  capable  of 
resisting  for  a  considerable  time  corrosive  agencies.  Painting  the  surface  with 
the  hot  solution  of  the  oil  of  tar — Bethellising — ^is  said  to  be  an  efficient  pre- 
servative of  iron  surfaces. 

652.  Copper. — For  constructive  purposes  this  metal  is  principally  used  in 
form  of  tliin  sheets.  It  is  very  durable,  and  it  is  little  affected  by  atmospheric 
influences.  Brass  is  an  alloy  of  this  metal  and  zinc,  and  is  composed — when 
that  kind  of  it  known  as  British  brass  of  a  full  yellow  colour  is  wished  to  be 
made^-of  66.18  parts  of  copper,  and  33.82  of  zina  Its  specific  gravity  is  8.299. 
For  purposes  where  copper  is  too  soft,  and  a  metal  less  corrosive  than  iron  is 
required,  gun-metal  may  be  used.     This  is  an  alloy  of  copper  and  tin  in  the 
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proportion  of  84.29  of  copper  to  15.71  of  tin.  To  render  these  alloys  easily 
worked  in  the  various  processes  of  the  mechanic,  a  little  lead  should  be  added 
to  the  brass,  and  a  little  zinc  to  the  gun-metal  alloy. 

653.  The  had  of  commerce  is  derived  from  the  oro  galena^  which  is  a  sul- 
phuret  yielding  about  87  per  cent  of  lead  and  13  of  sulphur.  Galena  is  found 
in  greatest  quantity  in  transition  rocks,  and  of  these  the  blackish  transition 
limestone  contains  the  largest.  The  oro  is  more  frequent  in  irregular  beds  and 
masses  than  in  veins.  The  galena  lead-mines  of  Derbyshiro,  Durham,  Cumber- 
land, and  Yorkshire,  aro  situate  in  limestone,  while  those  of  the  Leadhills,  in 
Scotland,  are  in  greywacke.  Great  Britain  produces  the  largest  quantity  of 
lead  of  any  country  in  the  world,  the  annual  produce  being  about  32,000  tons,  of 
which  the  English  mines  supply  20,000.  The  rest  of  Europe  does  not  supply 
50,000  tons.  The  export  of  lead  has  fallen  oflf  considei-ably,  and  its  price  has 
experienced  a  corresponding  depression  for  some  years  past^  on  account  of  the 
greatly  increased  production  of  the  lead  mines  of  Adra  in  Granada,  in  Spain. 

654.  Zinc  is  an  ore  which  occurs  in  considerable  quemtity  in  England.  It  is 
found  in  two  geological  localities — in  the  mountain  limestone  and  in  the  magne- 
sian  limestone.  It  occurs  in  veins,  and  almost  always  associated  with  galena 
or  lead-^Iance.  It  is  of  the  greatest  abundance  in  the  shape  of  a  sulphuret  or 
blende,  or  bhck-jack,  as  the  miners  call  it.  There  is  also  a  silicious  oxide  of 
zinc,  and  a  carbonate,  both  called  calamine.  In  North  America,  the  red  oxide 
of  zinc  is  fonnd  in  abundance  in  the  iron  mines  of  New  Jersey.  The  zinc  of 
commerce  is  derived,  in  this  country,  from  the  blende  and  calamine.  It  is 
naturally  brittle,  but  a  process  has  been  discovered  by  which  it  is  rendered 
malleable,  and  it  retains  its  ductility  ever  after.  It  is  this  assiuned  ductility 
which  renders  the  metal  useful  for  domestic  purposes.  "  It  is  extensively  em- 
ployed for  making  water-cisterns,  baths,  spouts,  pipes,  plates  for  the  zinco- 
grapher,  for  voltaic  batteries,  filings  for  fireworks,  covering  roofs,  and  a  variety 
of  architectural  purposes,  especially  in  Berlin ;  because  this  metal,  after  it  gets 
covered  with  a  thin  film  of  oxide  or  carbonate,  suffers  no  further  change  from 
long  exposure  to  the  weather.  One  capital  objection  to  zinc  as  a  roofing  ma- 
terial is  its  combustibility/' 

655.  The  most  malleable  zinc  is  derived  from  Upper  Silesia,  under  the  name 
of  spelter,  which  is  sent  by  inland  trafilc  to  Hamburg  and  Belgium,  where  it  is 
shipped  for  this  country.  The  zinc  of  the  Veille  Montaigne  Company  enjoys  a 
high  reputation  :  it  is  considered  the  purest  spelter.  Zinc  is  much  lighter  than 
lead,  the  density  being  7.190,  while  that  of  lead  is  11.352.  The  tenacity  is 
also  gpreater ;  thus,  while  lead  has  a  tenacity  of  27.7,  zinc  has  a  tenacity  of 
109.8. 


DIVISION   SECOND. — SPECIFICATIONS  OF   BUILDINGS. 

656.  Section  First — Specifications. — We  shall  now  treat  of  specifications, 
in  which  the  disposition  in  their  respective  places  of  the  material  employed  in 
the  construction  of  buildings  is  fully  explained,  together  with  the  modes  in 
which  the  work  should  be  executed  and  finished.  But  before  giving  what  may 
be  called  "  model  specifications ''  adapted  to  stone  and  brick  structures,  we 
deem  it  advisable  to  precede  them  with  a  list  of  items  which  should  be  con- 
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sidered  in  the  preparation  of  all  specifications  for  steadings,  dwelling-houses, 
and  cottages : — 

657.  Excavating^  hyth^  Cubic  Yard, — Dig  out  and  remove  surface  of  ground 
to  depth  shown  in  sections.  Dig  out  for  cellars,  trenches  for  footings  for 
walls,  cross- walls,  chimney-jambs,  piers,  fenders.  Excavate  for  cesspools  in 
stables,  byres,  &c.,  for  drains,  wells,  liquid-manure  tanks,  and  dung-sheds. 
Clear  away  rubbish,  ram,  level,  fill  in.  Concrete  to  be  shot  &om  stage  10  feet 
high. 

658.  Bricklaying^  per  Rod, — Walls  round  the  building  with  footings.  Party- 
walls.  Cross- walls.  Sleeper- walls  and  piers  for  ground  joists.  Paving,  &c. 
Fenders  to  fireplaces  on  lowest  storey.  Chimney-shaft,  extra  to  sailing-course, 
continuing  walls  up  gable.  Brickwork  under  steps.  Courses  of  slate  to  prevent 
wet  rising  in  cement  near  ground-line  on  walls,  and  sleeper-walls.  Bottom 
of  liquid-manure  tanks.  Wells  to  have  invert  arches  in  cement,  with  arched 
crowns  in  ditto. 

6.59.  Bricklaying,  per  Yard  Superficial,  —  Bricknogging.  Brickpaving  in 
sand.     Invert  and  relieving  arches  to  openings. 

660.  Bricklaying,  per  Foot  Superficial, — Half-brick  trimmer  arches  to  front 
hearths.  Gauged  arches  set  in  putty-facings.  Yellow  malms,  white.  Suffolk, 
&c.     Baking  and  tuck-pointing. 

661.  Bricklaying,  per  Foot  Running,  —  Drains,  stoneware  glazed  pipes. 
Steining.  Cuttings.  Splays  for  shutters.  Chamfers.  Brick  on  edge.  Cat- 
ting up  gables. 

662.  Bricklaying,  in  Numbers. — Cement  or  other  chimney-pots,  set  with  tiles 
in  cement.  Traps  to  drains.  Brick  eyes  to  drains.  Common  water-doaet, 
stoneware  pan.  Bedding  and  pointing  to  door  and  window  frames.  Making 
good  to  siUs.  Parget  and  core  flues,  set  copper  stoves,  range,  &a  Sinks  (m 
brick  piers.     Air  bricks. 

663.  Slating,  per  Square. — Slates  of  fir  battens,  double  nailed,  with  copper 
nails,  or  composition  ditto.  Allow  10  inches  on  all  the  run  of  eaves  to  eJipS) 
valleys,  and  gutters.  Cement  filleting.  Saddle  slating.  Ornamental  erase. 
Slate  cisterns  bolted  together.  Shelves  to  wine-bins.  Pantiling  laid  dry. 
Ditto  bedded  in  mortar.  Ditto  pointed  outside.  Filleting  and  heading  in- 
cluded. Ditto  pointed  inside.  Plain  tiling.  Four  inches  to  be  allowed  for 
eaves.  Six  inches  for  dripping  eaves.  One  foot  for  valleys.  Three  inches  for 
all  cuttings.  In  re-tiling,  using  sound  old  tiles  about  100  new  ones  are  re- 
quired to  one  square.  Verge  per  foot-run.  Slates  in  cement  breaking  point  at 
plinth  line  of  house,  to  prevent  damp  rising  in  walls.     Tiles.    Eaves  tiles. 

664  Masonry, — Cube  stone  laid  on  natural  bed.  Super-sawing,  half  ditto. 
Sunk  work,  ashlar  facing,  proper  boimd  stones  at  intervals.  Front  and  other 
stone  steps.  Landings.  Sunk-throated  and  weathered  sills,  4  inches  longer 
than  opening,  project  1^  inch  from  face  of  wall.  Balcony  bottom  trusses. 
Portico,  window,  and  door  dressings.  Yorkshire  tooled  or  bunched  paving  to 
cellars,  kitchen,  and  for  travises  to  byres.  Wash-house,  areas,  &a,  laid 
on  brick  rubbish.  Portland  rubbed  chimney-pieces  to  bedrooms,  &c.  Port- 
land or  York  tooled  or  rubbed  outer  and  inner  hearths.  Outer  ditto,  18  inches 
longer  than  opening,  18  inches  wide.  Sinks,  sink-stones,  and  holes  cut 
Feather-edge  coping  to  walls,  &c.,  throated  and  set.  Rough  York  stone  core 
for  cornices  run  in  cement.  Templates  to  iron  columns  and  storey  posts.  Hook- 
stones  for  gates.  Curb  for  railing.  Holes  cut  Stone  bases  for  pillars  or 
posts  in  stable,  and  b3rre  travises,  with  upper  side  chamfered,  and  hole  cut 
2  inches  deep  to  receive  heel -posts.    String-course  caps  to  chimneys.    Marble 
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chimney-pieces.  Bath.  Pipe-holes  cut.  Washers  let  in.  Copper  cramps, 
and  lead.  Feeding- tronghs  and  benches.  '  Court-gate  pillars.  Cart-shed  do. 
All  angles  rounded  off  or  splayed.  Wall-copings.  Causeway  for  stable  and 
byre  floors,  &a     Man-hole  stone  cover  for  well     Liquid-manure  tanks. 

665.  Carpentry,  Cube, — Fir  in  bond,  plates,  &a  Old  oak  sleepers  and  plates, 
4  inches  by  3^,  to  basement  floor.  Templates  to  beams.  Girders.  Fir  bond  all 
round,  with  rider  to  connect  at  flues.  Wood-bricks  to  doors,  windows,  skirting, 
9  inches  by  4  by  2J  inches.  Lintels  oyer  openings  9  inches  hold  on  wall,  each 
side.     Pole-plates. 

666.  Carpentry,  C7uie-/rajii«l— Ground  joists  notched  and  spiked.  Trimming 
joistSy  fitting  in  ditto.  Common  joists.  Bridging  and  ceiling  ditto.  Girders, 
bressmnmers,  sawn  down,  reversed,  and  bolted  together.  Storey  posts.  Ceiling 
joists  and  hinders  to  top  storey.  Dragon  piece  and  angle  tie.  Principal  rafters 
(pair).  Common  ditto  (pair).  Hips  and  ridge  (rolls).  Valley-rafters.  Tie-beam. 
Zing  and  queen  posts.  Struts.  Purlins.  Queurtering  to  form  soffit  of  eaves. 
Quarter  partitions.  Head  and  silL  Braces  cmd  quarters.  Door-heads.  Posts,, 
puncheons.  Filling  in  quarters.  Nogging-pieces.  Ashlets.  Heel-posts,  for 
stables,  byres. 

667.  Carpentry,  per  Foot  Superficial. — Gutter-board  and  bearers.  Board- 
ing or  Baltic  battens  to  roofs.  Eaves  boards.  Boarding  to  dormers.  Planceer 
and  Facia.  Centres  and  turning  pieces  to  arches,  &c.  Bracketing.  Sound 
boarding.  Boarding  for  lead-flat.  Edges  shot  Firring&  Travises  for 
stables,  byres. 

668.  Carpentry,  per  Running  Foot  and  Numbers, — Rounded  rolls.  Herring- 
bone strutting.  Angle  staff*.  Tilting  fillets.  Cantilevers.  Rebated  drips  to 
gntter.     Cesspools,  &c.,  ditto. 

669.  Joinery,  per  Square,  —  Floors,  best  rooms,  yellow  deal,  straight- 
joint,  ploughed  and  tongued  headings.     Conunon  floors,  laid  folding. 

670.  Joinery,  per  Foot  Superficial. — Double-moulded  skirting.  Deal-cased 
frames,  oak  sunk  weathered  sills,  double-hung  sashes,  brass  axle-pulleys,  lines 
and  weights.  Boxing.  Shutters,  square  or  splayed  Backs,  elbows,  and  soffits. 
Shutter  front  moulded,  bead,  butt,  or  square.  Framed  back-flaps,  back  linings, 
elbow-capping,  architrave  round  window.  Beaded  lining.  Rounded  window- 
board.  Framed  grounds  to  doors.  Double-beaded  and  rebated  door-jambs. 
Doors,  square-framed,  four  or  six  panel,  moulded  one  or  both  sides.  Bolection 
mouldings  to  entrance -door.  Coach-house  and  stable  doors,  framed,  ledged,  and 
braced.  Sash-doors.  Marginal  squares.  Movable  shutter.  Folding  and  sliding 
doors  to  drawing-rooms.  Shutters  hung  with  lines  and  weights,  with  proper 
boxing  and  frames,  beads,  &c.  Moulding  round  ditto,  deal  moulded  front,  flap 
to  shut  over  shutters,  flush  rings,  turned  knob,  lines  and  weights. 

671.  Joinery,  per  Foot  Running. — Mitred  borders  to  hearths,  torus  and  square 
skirting,  narrow  grounds,  mouldings,  beaded  capping.  Staircase,  dog-legged, 
ar  well-hole.  Fir-carriages,  brackets.  Wall-string  cut,  and  mitred  inner  string, 
ramped  or  wreathed.  Circular  strings.  Return  hosings.  Steps  and  risers 
rounded  or  moulded,  glued,  blocked,  and  bracketed,  ploughed  and  feathered* 
tongued.  Curtail  step.  Housings  to  strings.  Plain  cut  brackets.  Windows. 
Landing  and  joists  to  ditto.  Lining  to  joists  top  of  well-hole.  Working 
bosing  and  hollow  moulding  to  landing.  Facia.  Balusters,  turned  or  square-— 
iron  one  every  fifth  step.  Iron  neweL  Turned  ditto.  Hand-rail  rounded  or 
oooalded.  Bamp,  swan's-neck,  wreathed,  scroll  end,  raking,  moulding  to  wall- 
itring,  sometimes  beaded  capping.  Mitred  caps,  pendants,  fixing  iron  newel 
lod  baluster  extra.    Joint-screws  to  hand-rail.     Closet  fronts,  correct  to  stairs. 
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Pump  casing.  Soil-pipe  casing  to  water-closet  Water-cistern  dovetailed. 
Seat  and  riser.  Hole  cut  and  dished.  Beaded-handle  hole.  Clamped  flap  and 
beaded  frame.  Mahogany  skirting  to  ditto.  Floor  and  skirting  to  water-closet. 
Dresser.  Tongued-drawer  bottoms.  Dovetailed  rons.  Beaded  drawer-fronts. 
Dresser-top,  ploughed  and  tongued.  Rounded  pot-board  and  bearers.  Shelves 
and  standards.  Turned  legs.  Glued  sliders.  Turned  knobs.  Flat-rail  and 
pegs.     Saddle-brackets,  and  pins  in  stable. 

672.  Ironmongery,  —  Hinges   and  fastenings.      Brass   mortice-locks.     Iron 
rim-locks,  striking-plates,  finger-plates,  bolts,  latches,  tum-buckle&    Bolts  and^_ 
screws  for  shutters,  strap-hinges  to  back  flaps.    Bolts  and  screws  for  doors,  bras^. 
or  iron.     Sash-fasteners.     Flush-rings.     Flush-bolts,  barrel-bolts.     Draw-bac^ 
lock  and  chain.     Shutter-bars.     Brass  shutter-knobs.     China-ware  or  glass; 
door  furniture.  Casement  stay  cross-garnets,  cabin-hooks,  outside  shutter-stoya, 
shutter  lifts.     Grates,  range,  copper. 

673.  Smith-work  and  Founding.  —  Wrought-iron  ties,  straps,  king-bolts, 
screws,  nuts,  bolts,  cramps,  cliimney-bars,  saddle-bars.  Flitches  to  strengthen 
beams.  Hoop-iron  bond.  Tyerman's  patent  notched  ditto.  Top  rail  of  rail- 
ing. Metal  bars  for  skylights,  casements,  or  sashes.  Cast-iron  girdeis, 
columns,  rain-water  pipes,  newel  and  balusters,  heads  and  shoes,  stink-traps, 
air-bricks,  railing,  standards,  cantilevers,  stable-racks  and  mangers,  gates,  eaves- 
shoot,  coal-plates,  gratings,  pumps,  balconies,  verandahs,  knocker,  scrapers. 

674.  Plumbing.  —  Cover  lead-flats.  Lead-rolls,  4  feet  6  inches  apart,  of 
cast-lead ;  5  feet  of  milled  ditto.  Ten  inches  extra  width  to  each  rolL  Cover 
hips  and  ridges,  valleys,  dormers,  gutters,  gutters  behind  chimney.  Gutters  to 
have  one  drip  every  10  feet ;  If  inch  fall  in  ditto.  Raking^step  flashing;  flash- 
ink  to  skylights,  chimneys.  Line  cisterns.  Sink  to  housemaid's  closet  Extra 
soldered  angles  per  foot  run.  Service  and  waste-pipes  to  cisterns,  sink,  water- 
closet  ;  water-closet  apparatus ;  lead  soil-pipe.  D-traps.  Lead  for  mason 
and  smith's  work.  Brass  bell  grates,  washers  and  wastes,  valves,  ferrols,  bosses, 
stop-cocks,  square  or  round  water-way,  ball-cocks,  basin  with  plug^hole. 

675.  Plastering^  per  Yard  Superficial. — Lath,  plaster,  float,  and  set  ceilings. 
Deduct  chimney  breast.  Lath,  plaster,  float,  and  set  quarter  partitions,  deduct 
doors  and  skirting,  unless  plaster  continued  to  floors.  Lath,  plaster,  set,  soffit  of 
staircsuse.  Render,  float,  and  set  walls  and  bricknogged  partitions.  Deduct 
chimney,  window,  and  door  openings.     Lath,  plaster  soffit  of  eaves. 

676.  Plastering,  per  Foot  Superficial. — Cornices,  plain  or  enriched,  compo- 
skirting,  pugging  with  lime  and  hair,  and  ohopped-hay,  two  coats,  or  on  fir 
laths  with  lime,  sand,  and  hair. 

677.  Plastering,  per  Foot  Running,  —  Cement  window  and  door  dressing- 
strings,  reveals,  arrises,  quirks,  &c. 

678.  Plastering,  per  Yard  Superficial. — Washing  and  stopping.  Glearooling. 
Whiting,  &c.,  in  distemper.  Colouring.  Ditto  in  distemper.  Centre  flowers, 
trasses,  vases,  balustrades,  ornaments  generally. 

679.  Painter  and  Olazier,  per  Yard  Superficial. — Paint  all  outside  new  work 
four  oils.  Inside  ditto,  three  oils.  Graining  and  varnishing,  two  coats.  Flat- 
ting, various  tints. 

680.  Painter  and  Olazier,  per  Foot  Running.  —  Wire-edges,  bars,  rails,  staff- 
beads,  narrow-skirtings,  bands,  hand-rail  or  newel-strings.  Rail  and  pier& 
Pipe-trunk.     Chain.     Coping-edge.     Cornice  (small  girt). 

681.  Painter  and  Glazier,  Numbers. — ^Frames.  Venetian  ditto.  Dormer 
ditto,  squares,  per  dozen.  Small  metal  ditto.  Casements.  Sills,  3  feet  6 
inches  long,  each.    Reveals,  pegs,  brackets^  saddle-bars,  legs,  bearers,  scrapers, 
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balusters,  newels.     Tbwel- roller  and  bracket,  chain,  sets  of  beads  and  pnlley- 
pieces.     Step  and  riser  each  side  carpet 

682.  Fainter  and  Olazierj  per  Foot  Superficial. — Trellis- work,  close  ditto, 
ornamental  railing,  baloony-fronts,  glaze-sashes,  specify  kind  of  glass,  ditto  to 
feuilights,  skylights,  sash-doors.  Measure  glass  to  sashes  3  inches  less  than 
width  of  brickwork,  an^  7  inches  less  in  height.  Glaze  dormers  and  bull's- 
eye  lights. 

683.  Section  Secoihd— Specification  adapted  to  a  Steading  of  Stone, — The  ex- 
ample which  we  shall  give  of  a  particular  specification  applicable  to  a  steading 
constructed  of  stone,  is  that  which  was  drawn  up  for  building  the  steading  of 
Dramkilbo,  in  Forfarshire,  belonging  to  Lord  Wharncliflfe,  and  a  plan  of  which 
is  giyen  in  Plate  XII. 

684  Mason  Work, — The  tracks  for  the  foundatirms  of  walls  are  to  be  dug  to 
the  depth  of  18  inches  below  the  level  of  door-sills,  and  to  such  a  width  as 
there  will  be  6  inches  of  a  scarcement  on  each  side  of  the  walls.  The  footings 
to  be  of  large  flat  stones,  not  less  than  6  inches  in  thickness,  and  to  meet  in 
the  tails,  so  as  there  shall  be  no  small  stones  between  them.  The  footings 
to  form  a  scarcement  of  6  inches  on  each  side  of  the  walls. 

685.  The  stone  walls,  unless  otherwise  described,  to  be  of  good  common 
nibble  work.  The  whole  of  the  stones  to  be  fair  dressed  in  face  and  beds,  and 
to  be  well  banded,  bedded,  jointed,  packed,  and  pointed  with  good  lime  mortar, 
mixed  with  a  due  proportion  of  clean  sharp  sand.  The  lime,  after  being 
properly  slaked,  to  be  passed  through  a  common  sand-riddle,  and  to  be 
properly  mixed  with  water,  and  well  wrought  before  being  used.  Sleeper- walls 
to  be  built  under  all  the  partitions,  and  wherever  it  is  necessary ;  all  the 
gables  to  be  carried  up  within  3  inches  of  the  sarking,  and  all  the  walls,  where 
neoessaiy,  to  be  beam-filled  with  stone  and  lime. 

686.  There  is  to  be  a  cesspool  under  each  grating  in  byres  and  stables. 
The  cesspools  to  be  at  least  2  feet  6  inches  in  depth,  and  not  less  than  14 
inches  square,  and  to  be  built  and  paved  with  brick ;  also,  at  all  the  junctions 
of  the  urine-pipes  there  are  to  be  eyes  of  brick  at  the  necessary  depths  of  the 
pipes  9  inches  square.  Urine-tank  to  be  of  brickwork  at  the  depth  shown  on 
the  section. 

687.  All  the  comers,  gate-pillars,  and  door  and  window  rybats  to  have 
2-inch  droved  margins,  droved  breasts,  checks  to  the  necessary  depths,  and 
pick-dressed  in  the  tail,  and  the  sizes  already  described,  except  the  following 
comers  and  openings,  which  will  be  formed  of  hammer-dressed  scunscions, 
long  stones,  or  brick,  viz. : — Cattle-shed,  doors,  and  other  openings  and  comers 
to  be  formed  of  brick ;  but  where  there  are  to  be  doors  hung,  two  stones  of  a 
sufficient  size  are  to  he  built  into  the  wall,  and  the  crooks  sufiiciently  batted 
into  them.  The  openings  into  the  two  large  courts  are  to  be  formed  with  long 
stones,  to  be  at  least  3  feet  below  the  surface  of  the  ground,  and  to  be  of  such 
a  breadth  as  cover  in  the  end  of  the  dyke,  and  not  less  tlian  8  inches  thick, 
and  to  finish  with  the  cope  of  the  dyke,  and  to  be  neatly  hammer-dressed. 
Cart-shed  pillars  to  be  22  inches  square,  two  stones  to  form  a  course,  except 
the  last  course,  which  must  be  in  one  stone.  The  lintels  to  be  at  least  13 
inches  in  height,  and  not  less  than  9  inches  in  thickness,  and  to  be  built  hard 
together  at  the  ends,  to  be  neatly  hammer- dressed,  a  chamfer  to  be  taken  off 
all  round  the  pillars.  All  the  other  openings  for  doors  to  have  either  cheeks 
for  post  or  giblet  checks.  Mill-shed  openings  to  be  formed  with  hammer- 
dressed  scunscions,  to  be  set  double  and  single  alternately,  and  to  finish  with 
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a  double  one  at  least  18  inches  in  breadth.  The  lintels  are  to  be  provided  by 
the  carpenter.  Two  stones,  2  feet  square  by  10  inches  in  thickness^  to  be  set 
on  wall,  at  the  level  of  cross-beam,  and  one  of  stone,  of  the  same  dimexisions, 
set  for  supporting  horse- wheel ;  also  two  stones,  18  inches  square  by  8  inches 
in  thickness,  to  be  built  into  the  wall  6  feet  below  the  top  of  wall,  and  a  recess 
made  into  the  wall  for  an  iron  rod  for  fixing  down  the  beam.  The  position  will 
be  pointed  out  during  the  progress  of  the  work. 

688.  Feeding  Troxigha  Benches, — The  feeding  benches  in  courts  are  to  be 
built  with  brick,  and  covered  with  faced  and  jointed  pavement,  having  all  the 
necessary  bolt-holes,  &c. ;  those  in  loose-boxes  to  be  of  the  same  description. 
Feeding  troughs  in  byres  to  be  as '  shown  on  the  plan  and  section,  having  sidea 

3  inches  in  thickness,  and  not  less  than  18  inches  in  depth.  All  to  be  dressed 
straight,  and  close-jointed;  bottoms  to  be  paved  with  brick,  bedded  and  jointed 
with  lime.     Division  stones  to  be  from  3  to  4  inches  in  thickness,  and  to  be 

4  feet  6  inches  square,  having  a  proper  hold  of  the  ground.  Thirty-two  fixings 
for  cattle  to  be  provided,  and  fixed  to  the  stones  and  walls.  Fixings  to  be  of 
I  inch  diameter,  and  not  less  than  20  inches  in  length. 

689.  Travise  Stones. — Thirteen  stones  for  horse  travises,  to  be  9  feet  by  i 
feet  9  inches,  and  3  inches  in  thickness,  and  to  have  6  inches  of  bold  m  fhe 
ground  and  2  in  the  wall,  and  chamfered  as  shown  on  ihe  fleotioD.  There  will 
be  five  stones  for  supports  in  ceurt-shed,  IB  inehes  square  by  8  inches  in  thick- 
ness. Also  ten  stones  for  partition  in  straw-bam  12  inches  square  by  6 
inches  thick.  Six  stones  for  supporting  feeding-shed  roof,  to  be  8  feet  long, 
and  12  inches  by  9,  resting  in  socket-stones  20  inches  by  20,  and  9  inches 
thick,  and  let  into  the  timber  lintel.  (See  section.)  A  stone,  with  a  sunk  panel, 
to  be  set  above  arch  in  south  elevation,  as  shown  on  the  plan. 

690.  Paving. — The  stables,  byres,  loose  boxes,  and  turnip-shed  are  all  to  be 
paved  with  small  boulders,  bedded  in  sand,  and  laid  to  the  proper  falls.  Stables 
and  byres  to  have  curb-stones,  as  shown  on  the  section.  Ten  8-inch  bell-traps 
to  be  provided,  and  fitted  into  stones  18  by  18  by  6,  to  be  placed  above  each 
cesspool.  The  bell -traps  to  be  strong  made,  and  close  fitted  on  to  the  stone. 
The  urine-pipes  will  be  provided  .by  the  proprietor,  but  the  contractor  is  to 
open  the  trench,  and  lay  them  to  the  proper  falls  towards  the  tank,  as  shown 
by  dotted  lines.  The  passages  in  byres  and  feeding-shed  passage  to  be  laid 
with  jointed  pavement 

691.  Bothy,  harness-room,  gig-house,  boiler-house,  and  passage  in  straw- 
bam  to  be  laid  with  jointed  pavement.  Riding-stable  to  be  paved  where 
coloured  blue,  and  cut  as  shown  on  the  plan.  Coal-house  and  privy  to  be 
paved,  and  to  have  pavement  roofs.  Privy  to  have  a  pavement  front  for  seat 
Hen-house,  urine-tank,  gimal-house,  shed,  potato-house,  workshop,  guano  store, 
and  chafi*-hou8e  to  be  paved  with  brick  on  bed,  laid  on  lime,  and  grosited  full 
in  the  joints  with  lime.  Urine-tank  to  be  covered  with  strong  covers,  a  hole 
12  inches  diameter  to  be  made  in  the  cover  for  the  pump.  Also  a  part  of  the 
court  dyke  coped  with  flat  stones  for  working  the  pump,  and  stone  steps  for 
getting  up  to  it. 

692.  Cisterns, — Three  stone  cisterns  to  be  placed  as  shown  on  the  plan.  The 
two  in  shed  to  bo  6  feet  by  2,  and  1  foot  6  inches ;  the  other  to  be  14  feet  by 
2,  and  by  1  foot  6  inches  ;  or,  if  the  contractor  prefers,  he  can  make  it  in  two. 
Tlioy  are  to  be  properly  cheeked  and  jointed  with  white  lead,  and  bolted  toge- 
ther, and  made  completely  water-tight ;  and  scullery  to  be  laid  with  faced  and 
jointed  pavement,  bedded  on  sand  and  jointed  with  lime.  Dairy  slielving  to  be 
of  polished  pavement,  and  to  have  at  least  2  inches  of  wall-hold.;  the  pave- 
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ment  under  shelving  to  be  laid  2  iDches  above  the  floor  on  section.  Coal-house 
to  be  paved  with  brick  on  bed,  laid  on  lime  as  aforesaid.  The  spence  to  be  laid 
with  jointed  pavement,  bedded  on  sand  and  worked  with  lime. 

693.  Jabbing. — The  contractor  is  to  execute  all  necessary  jobbing  belonging 
to  his  department  of  the  work,  such  as  cutting  raglets,  bolt-holes,  and  fitting 
in  crooks  for  hanging  doors,  and  running  them  in  with  lead,  sloping  for  get- 
ting in  pipes,  &c. ;  but  the  contractor  furnishes  no  lead  except  what  is 
wanted  for  the  cattle-fixings — the  lead  for  bolts  and  crooks  being  to  be  all 
provided  by  the  carpenter. 

694.  Oeneral  Conations. — The  contractor  to  get  all  the  materials  in  the 
present  steading  and  pigeon-house,  belongiug  to  his  department  of  the  works, 
and  nrast  take  down  the  walls  at  such  times  as  the  tenant  may  find  it  conve- 
nient. Brick  will  be  provided  by  the  proprietor  for  all  tlie  work  specified  to  be 
brick.  The  contractor  will  have  Kinpumey  quarry,  free  of  lordships,  for  all 
the  stones  necessary  for  the  completion  of  the  works  shown  on  the  plans  and 
set  forth  in  this  specification.  The  quarry  must  be  well  wrought.  All  rubbish 
to  be  removed  out  of  the  way,  so  as  not  to  iiiterfere  with  the  working  of  the 
qnury  afterwards.  The  contractor  wHI  have  the  use  of  the  rafters  and  joist- 
ing  for  scaffolding ;  but  if  in  any  way  damaged  by  him  and  not  fit  to  be  used, 
he  must  pay  full  value  for  it  to  the  contractor  for  carpenter  and  joiner-work. 
The  contractor  is  to  furnish  all  the  materials  except  brick,  as  aforesaid.;  but  if 
sand  cannot  be  got  without  stripping  off  the  soil,  he  must  do  that,  and  at  such 
times  as  there  will  always  be  as  much  cleared  as  allow  the  tenant  free  access 
to  the  pit.  The  tenant  will  perform  all  necessary  carriages.  Stones  &om 
Kinpumey  quarry.     Pavement  and  lime  from  Meigle  Station. 

695.  The  whole  is  to  be  finished  in  a  most  oomplete  and  tradesmanlike 
manner,  and  to  the  entire  satisfaction  of  Christopher  Eerr,  Esquire,  factor  on 
the  estate,  or  any  person  appointed  by  him  to  superintend  the  works. 

696.  Carpentry — Steading  Lintels, — All  the  doors,  windows,  and  other  open- 
ings to  have  safe  lintels,  as  already  described.  Cartrshed  lintels  to  be  in  one 
length.  Lintels  over  mill-shed  posts  to  be  8  inches  thick,  and  of  such  a 
breadth  as  carry  the  couples.  The  cross-beams  in  mill-shed  to  be  14  inches  by 
7,  to  have  18  inches  of  wall-hold  at  each  end,  and  to  be  bolted  down  to  a  stone 
block  by  a  £-inch  iron  rod  at  least  6  feet  in  length,  to  have  a  good  thread  and 
strong  nut.  The  other  two  beams  to  be  of  the  same  dimensions,  to  be  well 
secured  together  by  j-inch  travelling  bolts.  The  beams  over  pillars  for  carry- 
ing cattle  feeding-shed  roof  to  be  in  one  length,  and  to  be  11  inches  by  9, 
having  12  inches  of  wall-hold  at  each  end. 

697.  Joists  and  Sleepers, — Granary  and  sheaf-loft  joists  to  be  lOJ  inches  by 
2|,  laid  on  wall-plates  8  inches  by  1  J.  Joists  to  be  set  19  inches  apart  from 
centres,  and  to  be  properly  bridled  for  machinery.  Stair-bridling  to  be  lO^ 
inches  by  4^,  to  be  dovetailed  and  screwed  together  with  f -inch  iron  bolts, 
and  the  whole  of  the  floors  to  be  laid  with  1^-inch  white  wood  ploughed  and 
tongued  flooring  well  nailed  down.  Corn-room  to  be  laid  with  sleepers  6^ 
inches  by  2^  on  wall-plates  6  feet  by  1  inch,  and  clad  with  flooring  as  afore- 
said.    Bothy  bedroom  to  be  laid  with  sleepers  and  flooring. 

698.  Roofing. — West  and  north  ranges  to  be  roofed  with  couples  to  the  sizes 
marked  on  the  section,  and  all  to  be  properly  checked  and  well  nailed,  as  afore- 
said, and  set  on  wall-plates.  Not  to  be  more  than  20  inches  apart  from  centres, 
and  to  be  clad  with  f -inch  white  wood  sarking,  as  described.  Mill-shed  roof 
to  be  constructed  as  shown  on  the  section,  having  ten  rafters  going  to  the  top. 
AU  the  rafters  to  be  set  on  wall-plates  sawed  to  the  circle.     The  wall-plate  to 
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be  in  two,  thickness  making  2  inches,  to  be  overlapped  and  well  nailed  toge- 
ther, and  nailed  down  to  the  wood  lintels.     The  other  courses  of  plates  to  be 
6  inches  by  3,  sawa  to  the  circle,  and  fitted  into  a  half  check  in  rafters.    A  deal, 
6  inches  by  ^,  to  be  bent  round  the  outside  of  each  plate.     A  detailed  drawing 
wiU  be  given  for  this  roof  during  the  progress  of  the  work.     The  rafters  to  be 
covered  with  f-inch  sarking,  as  aforesaid.     Bothy  roof  to  have  couples  placed 
18  inches  apart  from  centres,  and  covered  with  sarking.     Stable  range  to  be 
roofed  as  described  for  west  and  north  range.     All  the  byres  and  cattle-sheds 
to  have  couples  made  as  described,  and  placed  20  inches  apart  from  centres, 
and  clad  with  lath  2  inches  by  ^,  at  the  distance  to  suit  the  courses  of  the 
slates  (the  slates  to  be,  if  they  can  be  got,  14  inches  by  8);  ridge-battens 
to  be  supported  on  iron  spikes  on  every  second  couple ;   fillets  to  be  pnt 
on  where  necessary.     Projections  to  be  cleaned,  and  covered  with  iron,  as 
described. 

699.  Windows, — The  windows  in  south  and  west  elevations  to  be  sash  and 
case,  and  primed  as  aforesaid.  Stables  and  byres  to  have  windows  with 
sparred  sliding-shuts,  upper  half  to  be  glazed.  Corn-room  to  have  sash  and 
case  windows,  as  aforesaid.  Granary  to  have  twelve  opening  frames,  all  to  have 
suitable  hinges  and  fasteners.  The  proprietor  will  provide  wire-screens  for 
these  windows,  but  the  contractor  is  to  Hx  them.     Six  skylights  to  be  glazed. 

700.  Lathing, — The  bothy  ceiling  to  be  lathed  in  the  manner  already  de- 
scribed for  lathing.  Two  beds  to  be  fitted  up  in  bothy,  having  forestock  and 
bottom,  &c.  Granary  floor  to  be  supported  by  a  beam  mnning  the  whole 
length.  Beam  to  be  6  inches  by  6,  supported  by  five  uprights  the  same  dimen- 
sions, resting  into  a  stone.  The  beam  to  have  9  inches  of  wall-hold  at  each 
end.  Corn-room  partitions  to  be  of  standards  4^  inches  by  2,  and  clad  with 
f-inch  beaded,  ploughed,  and  tongued  lining,  having  doors  where  necessary. 
Granary  stair  to  have  iJ^inch  treads.  Straw-barn  to  be  divided,  as  shown,  by  a 
wood  partition,  posts  to  be  6 J  incites  by  2^,  having  a  runner  6^  inches  by  l\ 
at  top  and  bottom,  and  clad  with  rails  3^  inches  by  1^,  nailed  on  12  inches 
apart.     Rails  to  be  of  larch. 

701.  Cattle-Racks. — Substantial  racks  to  be  fitted  up  above  all  the  feeding- 
troughs  in  byres  and  loose-boxes.  A  runner,  3  inches  by  3,  to  be  stretched 
along  the  top  of  division-stones  the  whole  length  of  byres,  to  be  checked  down 
on  top  of  stones  at  least  1  inch,  having  all  the  necessary  upright  posts  for 
supporting  racks,  &c.  The  space  between  runner  and  top  of  feeding-troughs 
is  to  be  closed  in  by  a  door  formed  of  f-inch  ploughed  and  tongued  deals,  with 
two  cross-bars  on  the  back,  and  will  be  either  hung  with  hinges  or  made  to 
slide  up  and  down,  having  the  necessary  fixings.  Backs  to  be  fitted  up  in 
court  sheds  to  the  extent  of  1 18  lineal  feet. 

702.  Feeding-Troughs. — Troughs  in  feeding-shed  to  be  formed,  as  shown  on 
the  section,  by  planks  8  inches  by  3,  bolted  down  to  the  pavement-soles  with 
^-inch  iron  bolts,  not  more  than  6  feet  apart.  The  sides  next  to  passage  to 
have  uprights  3  feet  by  2,  placed  not  more  than  5  feet  apart,  properly  fixed  to 
the  side  of  troughs,  and  to  have  a  runner  3  inches  by  2  at  top  nailed  to  the 
baulks.  A  sliding  door,  2\  feet  in  height,  formed  of  J-inch  ploughed  and 
tongued  deals,  with  two  cross-bars  on  the  back,  to  be  placed  between  each 
upright,  and  to  slide  in  grooves  and  into  uprights.  Each  door  to  have  an  iron 
slip- bolt,  and  two  lifters  made  of  hardwood.  Privy-seat  to  be  covered  with 
wood. 

703.  Travises, — The  stables  to  be  fitted  up  with  travises  having  high  and 
low  rackS)  heel  and  shoulder  posts,  and  fire-clay  feeding-troughsi  having  a  row 
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of  harness  pegs  fixed  into  a  plat  of  wood,  to  extend  the  whole  length  of  the 
stables.  Heel-posts  to  be  7  inches  by  7,  having  a  chamfer  taken  off  each  comer, 
and  to  be  set  down  into  stone  2  inches,  and  well  nailed  to  a  runner  above  7  feet 
by  2.  Division  boards  to  be  2  inches  thick,  having  two  dowels  into  each  joint, 
and  covered  on  top  by  ^inch  hoops  of  iron,  fixed  by  countersunk  screw-nails. 
The  feeding-boxes  to  be  2  feet  3  inches  long  by  1  foot  3  inches  wide  by  1  foot  deep, 
inside  measurement  A  press  to  be  fitted  up  in  the  angle  of  riding-horse  stable, 
having  shelves,  and  a  plain  door  with  a  lock  and  key.  The  walls  of  harness- 
room  to  be  lined  on  straps  with  j-inch  beaded,  ploughed,  and  tongued  lin- 
ing, having  a  plate  of  wood  round  all  the  house,  with  all  the  necessary 
bridle-pegs  and  saddletrees  fixed  into  it  The  ceiling  to  be  lathed.  The 
hen-house  to  be  fitted  up  with  roost  and  roosting-poles.  Boost  to  be  covered 
with  sarking,  close  jointed,  and  nailed  down. 

704.  Doors, — There  will  be  ten  large  doors  in  two  halves,  to  be  formed  of 
18-inch  beaded,  ploughed, .  and  tongued  deals  in  narrow  pieces,  with  three 
cross-bars  on  the  back,  and  to  be  hung  witli  strong  crook  and  band  hinges, 
batted  into  the  beds  of  the  stone  with  lead,  and  bolted  to  the  doors.  Sheaf- 
loft  door  to  be  in  two  halves ;  to  be  6  feet  by  6,  to  be  hung  on  posta,  and  to 
open  to  the  inside,  having  fourteen  cross-tailed  hinges,  slip-bolt,  and  stay-band. 
All  the  two-leaved  doors  to  have  stay-bands,  and  a  hardwood  revolving  bar 
outside.  All  the  other  outside  doors  to  be  formed  as  already  described;  the 
doors  having  rebates  checked  inside,  to  be  hung  on  posts  by  fourteen  cross-tailed 
hinges,  and  those  doors  opening  out  to  be  hung  with  crook  and  band  hinges, 
at  already  described.  Inside  doors  to  be  of  j-inch  wood,  and  hung  with  twelve 
cross-tailed  hinges. 

705.  Locks  and  Latches. — The  doors  in  west,  north,  and  stable  ranges  all  to 
have  stock  locks  of  the  best  description.  The  small  doors  to  have  good  latches, 
and  all  the  doors  opening  out  to  have  latches  fixed  into  the  stone  wall,  to  keep 
them  back  to  the  wall  when  open.  The  keys  for  stable  and  byre  doors  to  have 
a  falling  ring. 

70^  Gates, — There  will  be  seven  10-feet  gates,  each  gate  to  be  in  two 
halves,  having  stiles  4  inches  by  2J,  rails  4  inches  by  1^,  spars  3J  inches  by 
1,  placed  3  inches  apart.  Gates  to  have  diagonal  or  centre  i-ails.  Two  small 
gates  of  a  similar  description.  All  to  be  hung  with  strong  crook  and  band 
hinges,  as  already  described.  These  gates  to  have  suitable  slip-bolts,  bolted 
on  foot  of  stiles,  and  a  swivel  bar  on  centres,  and  all  the  necessary  catches 
and  latches  to  keep  tliem  open  or  shut,  as  the  case  may  be. 

707.  Skirting. — Bothy  and  harness-room  to  have  skirting  4j  inches  by  |. 
Corn-room,  sheaf-loft,  and  granary  to  have  skirting  fixed  all  round  the  walls 
and  partitions ;  thus  tlie  floor-line  to  be  nailed  to  dowels  driven  into  the  wall. 
Bothy  and  harness-room  to  have  plain  mantelpieces.  The  two  recesses  in 
bothy  to  be  fitted  up  with  shelves,  one  of  them  to  get  a  plain  door. 

708.  Jobbings, — The  contractor  is  to  execute  all  jobbing  necessary  for  the 
completion  of  his  department  of  the  works,  also  to  forward  and  give  all  the 
necessary  assistance  for  the  laying  and  bedding  of  the  beams,  &c.  All  minor 
parts  to  be  included,  and  the  whole  and  every  department  of  tlie  works  must 
be  finished  in  strict  accordance  with  the  ])lan6,  and  equal  to  other  works  of  a 
similar  class.  Although  everything  may  not  be  particularly  and  minutely 
described,  such  must  be  considered  to  fall  under  the  contract,  as  no  extras  will 
be  allowed  unless  specially  ordered. 

709.  Materials, — All  the  timber  for  the  carpenter-work  to  be  of  the  best 
Swedish  fir.     The  flooring  and  sarking  to  be  of  Baltic  white- wood,  and  the 
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fiiuBhings  to  be  all  of  the  best  Quebec  or  St  John's  yellow  pine.  The  whole 
must  be  the  best  of  their  respective  kinds,  free  from  softwood,  shakes,  or  large 
knots,  and  to  stand  the  sizes  when  finished. 

710.  Oeneral  Conditions. — The  builder  is  to  get  the  use  of  ihe  joists  and 
couples  for  scaffolding.     The  contractor  is  to  take  the  couples  and  lath  of  the 
existing  buildings  at  Drumkilbo,  consisting  of  pigeon-house,  stable,  byres, 
bam,  cart-shed,  and  mill-shed.     The  contractor  is  to  get  all  the  wood  in  mill- 
shed,  consisting  of  upright  posts  and  beams,  for  carrying  roof  and  roofing. 
All   are  of  new  wood,  and  can  be  used  in  the  steading.     The  contractor  is 
to   furnish  all   other  materials  necessary  to  complete  his  department  of  the 
works  ;  but  the  tenant  will  perform  all  necessary  carriage  from  Meigle  Statioiii 
or  any  similar  distance.     The  whole  works  must  be  finished  in  a  most  codi- 
plete  and  tradesmanlike  manner,  to  the  entire  satisfaction  of  Christopher  Eeir, 
Esq.,   factor  on  the  estate,  or  any  person  that  may  be  appointed  by  him  to 
superintend  the  work&     The  factor,  as  aforesaid,  reserves  full  power  to  make 
any  additions  to  or  deductions  from  ihe  foregoing  works,  without  any  waj 
afiecting  the  terms  of  the  contract,  the  value  of  which  will  be  added  to  or  de- 
ducted from  the  contract  price  by  the  architect  of  the  works.     No  part  or  por- 
tion of  the  works  will  be  allowed  to  be  sublet  without  an  order  from  the  factor 
aforesaid. 

711.  Slater  and  Plumber  Work, — The  roofs  to  be  covered  with  dark  blue  slates. 
B3rres  and  cattle-sheds  to  be  covered  with  14  inch  by  8  slates.  Byres  and 
sheds  to  be  hung  on  lath.  Cottages  and  all  the  other  roofs  to  be  covered  with 
slates  13  inches  by  7.  All  to  have  full  and  sufficient  cover,  averaging  2^  inches 
at  bottom,  and  diminishing  regularly  to  1^  inches  at  top  ;  to  be  square  dressed, 
regularly  sized,  and  hung  to  the  sarking  by  galvanised  iron  nails.  Everj 
third  course  to  be  double  nailed.  The  joints  of  sarking  on  house  and  cottages 
to  be  properly  filled  up  with  plaster-lime,  mixed  with  hair,  and  all  the  raglets 
to  be  pointed  with  mastic. 

712.  Plumber-Work, — All  the  roans,  valleys,  ridges,  hips,  and  conductors,  to 
be  of  18-inch  zinc  flashings,  to  be  of  5-lb.  lead  :  4^-inch  roans  to  be  round  all 
the  eaves  of  farmhouse,  and  all  the  roofs  falling  into  the  cattle-courts : 
d^inch  roans  to  be  round  all  the  eaves  of  kitohen  and  dairy  ranges.  There 
will  be  two  3-inch  conductors  from  farmhouse,  one  from  dairy,  and  three  2-inch 
conductors  from  kitchen-range,  and  two  l^inch  ditto  from  porch,  and 
six  2^inch  conductors  for  cattle-courts.  A  2-inch  roan  to  be  round  eaves 
of  porch.  The  roans  to  be  supported  by  strong  iron  hooks,  well  nailed 
to  the  sarking  or  latb,  not  to  be  more  than  27  inches  apart  from  centres,  all  to 
be  laid  to  tlie  proper  falls.  Each  conductor  to  have  a  6-feet  cast-iron  length  to 
enter  the  drains  12  inches  below  the  surface.  Ridges,  hips,  and  valleys  to  be 
12  inches  in  breadth,  all  to  fit  their  respective  places.  Lead  flashings,  8  inches 
broad,  to  be  properly  ragleted  on  porch  roo£  All  the  chimney- tops  *to  have 
lead  flashings  8  inches  broad. 

713.  Skylights, — There  will  be  six  cast-iron  skylights;  two  to  open,  the 
others  to  be  dead.  All  to  have  zinc  soles — two  skylights  No.  4,  and  four 
No.  3. 

714.  Ventilators. — There  will  be  twenty  double  ventilators  of  zinc.  The 
position  of  them  will  be  pointed  out  during  the  progress  of  the  work.  (See 
north  elevation  in  Plate  XII.  for  sketch  of  ventilators.)  A  spire  to  be  fixed  on 
top  of  mill- shed  roof  with  a  weathercock,  to  be  of  sheet  copper.  The  spire  to 
bo  a  rod  of  1-inch  round  iron,  to  be  fixed  3  feet  below  the  top  of  roof,  having  a 
shoulder  and  a  nut  properly  screwed,  and  to  be  firmly  braced  up.     The  cock  to 
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be  5  feet  above  roof.  The  whole  to  be  finished  in  a  most  complete  and  tradesman- 
hke  manner,  to  the  entire  Batisfaction  of  Christopher  Kerr,  Esq.,  or  any 
person  appointed  to  superintend  the  works.  The  contractor  is  to  uphold  the 
roofs  against  wind  and  weather,  and  keep  them  completely  water-tight,  for 
twelve  months  after  the  completion  of  the  whole  works,  and  leave  them  in  good 
condition  at  that  period.  The  contractor  is  to  take  the  slates  off  the  present 
steadiog-hoase  and  pigeon-house,  and  put  them  carefully  aside,  so  as  to  be 
entirely  clear  of  all  the  buildings,  &c.,  having  no  further  claim  on  them.  The 
contractor  is  to  furnish  all  materials  necessary  for  the  completion  of  his  de- 
partment of  the  works ;  but  the  tenant  will  perform  all  carriages  from  Meigle 
Station,  or  any  similar  distance.  All  minor  parts  to  be  included;  and  the 
whole  and  every  department  of  the  works  must  be  finished  in  strict  accordance 
with  the  plans,  and  equal  to  other  works  of  a  similar  class.  Although  every- 
thing may  not  be  particularly  and  minutely  described,  such  must  be  considered 
to  fidl  under  the  contract,  as  no  extras  will  be  allowed  imless  specially 
ordered. 

715.  Plaster 'Work. — Bothy  walls,  partitions,  and  ceiling,  to  receive  two 
coats  of  plaster.  Ceiling  of  harness-room  to  get  two  coats  of  plaster.  Granary, 
sheaf-loft,  and  corn-room  walls  to  receive  one  coat  of  plaster.  The  windows  to 
be  bedded  and  pointed  with  lime.  The  plaster  is  to  consist  of  lime  and  clean 
sharp  sandy  mixed  with  a  due  proportion  of  good  fresh  hair,  to  be  well  mixed 
and  properly  wrought,  and  the  whole  to  be  of  the  best  description  when 
finished,  free  from  cracks,  blisters,  or  water-marks  of  every  description.  The 
contractor  is  to  provide  all  materials  necessary  for  the  completion  of  the  works  ; 
bat  the  tenant  will  perform  all  carriages  of  lime  from  Meigle  Station,  and  sand 
from  the  pit.  The  whole  to  be  finished  to  the  entire  satisfaction  of  Christopher 
Kerr,  Esq.,  factor  on  the  estate,  or  any  person  appointed  to  superintend  the 
works.  All  minor  parts  to  be  included,  and  the  whole  and  every  department 
of  the  works  must  be  finished  in  strict  accordance  with  tlie  plans,  and  equal  to 
other  works  of  a  similar  class.  Although  everything  may  not  be  particularly 
and  minutely  described,  such  must  be  considered  to  fall  under  the  contract,  as 
no  extras  will  be  allowed  unless  specially  ordered. 

716.  What  is  contained  on  this  and  preceding  pages  are  the  specifica- 
tions referred  to  in  a  minute  of  agreement,  executed  of  equal  date  herewith, 
between  Christopher  Kerr,  conjunct  town-clerk  of  Dundee,  as  factor  and  com- 
missioner for  the  Bight  Hon.  Lord  Wharncliffe,  of  the  first  part,  and  David 
Milne,  mason,  Kirriemuir ;  Kobert  Dow,  wright,  Blairgowrie ;  Andrew  Ander- 
son, slater,  Coupar- Angus ;  and  Alexander  Mitchell,  plasterer,  Alyth ;  and 
David  Smith,  manufacturer,  Alyth,  as  cautioner  for  and  with  the  said  Alex- 
ander Mitchell,  all  of  the  second  part. — In  witness  whereof,  this  docquet, 
written  upon  this  page  by  James  Moir,  clerk  to  Christopher  Kerr  and  Com- 
pany, writers  in  Dundee,  by  whom  the  said  specifications  are  also  written,  are 
subscribed,  along  with  the  said  specifications,  by  all  the  parties,  as  follows — 
viz.,  by  the  said  David  Milne,  Andrew  Anderson,  Alexander  Mitchell,  and 
David  Smith,  all  at  Dundee,  on  the  twentieth  day  of  March  eighteen  hundred 
and  fifty-seven,  before  these  witnesses — Christopher  Webster  Kerr,  residing  in 
Dundee,  and  Andrew  Hutton,  clerk  to  tlie  said  Christopher  Kerr  and  Company ; 
by  the  said  Robert  Dow,  on  the  twenty- seventh  day  of  the  said  month  of 
March,  before  these  witnesses — the  said  Christopher  Webster  Kerr  and  Andrew 
Hntton ;  and  by  the  said  Christopher  Kerr,  also  at  Dundee,  on  the  said  twenty- 
seventh  day  of  the  said  month  of  March,  before  these  witnesses — the  said 
Christopher  Webster  Kerr  and  the  said  Andrew  Hutton. 
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717.  Specification  adapted  to  a  Steading  of  Brick, — The  following  is  an  example 
of  a  specification  for  a  brick-built  farm -steading : — 

718.  General  Conditions. — The  several  contractors  for  the  farm-buildings  are 
required  to  provide  all  materials,  tools,  tackle,  and  all  other  requisites  necessary 
for  completing  the  work.  The  whole  of  the  materials  to  be  the  verj  best  of 
their  several  kinds,  sound  and  well  seasoned,  and  to  be  applied  in  the  most 
workmanlike  and  substantial  manner,  under  the  direction  and  to  the  complete 
satisfaction  of  the  architect,  or  the  clerk  of  works,  duly  appointed  to  superin- 
tend the  erection  of  the  building. 

719.  The  drawings  are  strictly  to  be  adhered  to,  and  to  be  considered  equally 
binding  with  the  specification.     Should  anything  appear  to  have  been  omitted 
in  either  the  drawings  or  the  specification  which  is  usually  inserted  in  these,  or 
which  may  reasonably  be  inferred  from  the  said  drawings  and  specificatioD, 
the  contractors  shall  not  be  free  to  obtain  any  advantage  from  these  omissions. 
On  the  contrary,  it  is  clearly  understood  that  they  shall  provide  and  apply 
whatever  material  or  labour,  or  both,  which  may  be  wanting  to  complete  the 
works  in  accordance  with  the  true  intent  and  meaning  of  the  said  drawings  and 
specification,  and  with  the  general  conditions  ;  and  the  directions  for  their  cor- 
rect performance,  as  given  from  time  to  time  by  the  architect  or  clerk  of  the 
works,  are  strictly  to  be  adhered  to. 

720.  Where  any  ambiguity  exists  with  reference  to  the  measurements  shown 
in,  or  taken  from,  the  drawing  from  the  scale  attached  thereto,  figures  are  in  all 
oases  to  be  preferred  to  the  drawings.  Any  doubtful  or  disputed  point,  or  ques- 
tion arising  on  this  or  any  other  subject,  is  to  be  decided  by  the  architect,  whose 
decision  in  writing  shall  be  final  and  without  appeal. 

721.  Any  dispute  or  disputes  that  may  arise  in  connection  with  the  work, 
whether  on  account  of  extra  or  unfinished  works  of  the  drawings  or  specificatioD, 
or  otherwise,  of  whatever  kind,  shall  be  referred  to  the  architect,  whose  dedsiim 
or  valuation,  as  the  case  may  be,  shall  be  final,  and  binding  upon  all  parties. 

722.  Any  extra  work  which  is  required  to  be  done,  is  to  De  contracted  for 
before  the  same  is  commenced  to ;  and  should  any  of  the  contractors  omit  to 
make  such  previous  agreement  or  contract,  the  architect,  or  person  appointed 
by  him,  shall  measure  the  work  done,  and  value  the  same,  and  this  valuation  is 
to  be  final  and  binding. 

723.  Should  any  of  the  several  works  herein  specified  or  shown  on  the  draw- 
ings be  ordered  to  be  omitted  and  not  carried  out,  then  the  architect,  or  person 
appointed  by  him,  shall  measure  the  portions  so  ordered  to  be  omitted,  and 
value  them  according  to  the  rates  or  prices  at  which  he  considers  the  contracKff 
or  contractors  to  have  founded  his  or  their  contracts ;  and  the  amount  so 
valued  shall  be  deducted  from  the  sum  due  to  the  contractor. 

724.  The  payments  to  the  bricklayer,  mason,  and  carpenter,  to  be  made  in 
three  instalments,  in  sums  not  less  than  20  per  cent  upon  the  amount  of  the 
respective  contracts — upon  producing  a  certificate  from  the  architect  that  the 
amount  of  the  sums  applied  for  do  not  exceed  three-fourths  of  the  value  of  the 
works  then  executed  and  performed.  The  value  to  be  computed  after  the  same 
ratio  at  which  tlie  architect  conceives  each  contractor's  estimate  or  tender  has 
been  formed. 

725.  The  plasterer,  slater,  plumber,  painter,  and  paperhanger  to  be  paid  when 
the  whole  of  their  work  is  completed  to  the  satisfaction  of  the  architect  or  clerk 
of  works. 

726.  The  proprietor,  tlirough  his  arcliitcct,  reserves  to  himself  the  power  of 
making  any  alterations  or  additions  to  the  several  works  as  they  proceed,  with- 
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Itiplying  or  invalidating  the  contractB ;  but  the  architect  will  not  feel 

bound  by  any  order  given,  or  which  may  bo  said  to  have  been  given, 

r  for  any  snch  alterations  and  additions ;  consequently  no  aUowances 

made  for  such  work,  except  the  contractor  or  contractors  can  and  do 

a  written  order  authorising  the  addition  or  alterations,  signed  by  the 

t.    No  deviations,  therefore,  are  to  be  made  from  the  drawings,  with- 

ritten  order  from  the  architect. 

The  building,  the  ground  attached,  and  materials  placed  thereon,  from 
mencement  to  the  finishing  thereof,  are  to  be  considered  in  the  posses- 
the  proprietor,  without  tending  to  make  void  or  to  invalidate  any  of 
)going  conditions,  or  to  make  him  liable  for  any  accident,  risk,  or 
whatsoever,  that  may  occur  to  the  same.  None  of  the  materieJs  to  be 
[  without  the  permission  of  the  architect. 

Should  any  of  the  contractors  perform  any  improper  and  untradesman- 
kmanship,  or  provide  any  improper  materials,  they  shall  be  immediately 
.  by  good  workmanship  and  materials,  upon  the  architect  requiring  the 
be  done.  And  should  any  of  the  contractors  in  such  case  refase  to 
t  the  requirements  of  the  architect  within  the  space  of  twenty-four 
ter  a  written  notice  has  been  given  of  the  same,  it  shall  be  lawful  for 
itect  to  re-let  the  work  to  other  contractors,  and  cause  to  be  replaced  by 
rkmansliip  and  materials  the  said  defective  workmanship  and  mate- 
cx>rding  to  the  terms  of  this  specification ;  and  this  at  the  cost  of  the 
contractor  or  contractors  whom  it  may  concern. 

Prom  the  commencement  to  the  finishing  of  every  part  of  the  respective 
he  care  of  the  same,  and  whatsoever  appertains  thereto,  is  to  be  vrith 
ral  contractors,  who  are  in  each  of  their  respective  departments  to  pro- 
preserve  the  same  ;  and  in  case  of  any  damage  or  injury  happening  to 
ion  of  the  said  works  by  the  artificers  employed — by  the  inclemency  of 
iier,  by  fire,  or  by  any  accident  whatever — ^the  contractor  or  contrac- 
»m  it  may  concern  shall  repair  the  same  at  his  or  their  costs,  so  that  at 
lusion  of  the  several  works  every  part  may  be  complete  and  perfect, 
^o  portion  of  the  works  will  be  allowed  to  be  sublet  on  any  account, 
le  architect  shall  fully  approve  of  the  same. 

rhe  buildings  are  to  be  erected  ready  for  the  slater  and  plumber  in 
veeks  from  the  date  of  an  order  from  the  architect  to  commence  the 
in  default  of  which  the  bricklayer,  mason,  and  carpenter  are  all  and 
them  severally  to  perfect  and  pay  to  the  proprietor  the  sum  of  per 

r  each  and  every  week,  until  the  work  shall  be  so  built  up,  from  the 
i  date ;  anything  whatsoever  to  the  contrary  notwithstanding  to  be 
d  from  them  as  and  for  liquidated  damages,  or  to  be  deducted  from  the 
due  to  the  said  contractors. 

The  whole  of  the  slating  and  plumbing  to  the  roofs,  cisterns,  and  gut- 
to  be  thoroughly  finished  in  days  after  an  order  has  been  given 
rchitect  to  commence  ;  in  default  of  which  the  plumber  and  slater  shall 
i  both  pay  the  sum  of  per  day  to  the  proprietor,  for  each  and 
iy,  until  the  said  work  shall  be  completed,  from  the  aforesaid  date,  to 
cted  from  the  amount  due  to  the  said  contractor. 

The  whole  of  the  works  to  be  entirely  completed,  to  the  full  extent 
pecified,  in  weeks  after  the  roof  is  covered  in  ;  in  default  of 

be  contractors  are  all  and  each  severally  (with  the  exception  of  the 
3  forfeit  and  pay  to  the  aforesaid  proprietor  the  sum  of  for 

1  every  week,  until  the  aforesaid  work  shall  be  so  completed,  from  the 

M 
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aforesaid  date ;  the  amount  thus  forfeited  to  be  deducted  from  the  amount  due 
to  the  said  contractors. 

734.  Each  contractor  to  clear  and  cart  away  all  rubbish  accumulated  from 
time  to  time  in  connection  with  his  work  as  the  architect  shall  direct. 

735.  The  several  contractors  are  to  be  prepared  with  the  names  and  resi^ 
dences  of  two  respectable  sureties  each  at  the  signing  of  the  contract. 

736.  Excavator, — Make  all  the  necessary  excavations  for  footings,  dnuns^ 
wells,  liquid-manure  tanks,  and  dung-stances,  to  the  depth  and  in  the  posifioa 
shown  in  the  drawings.  All  water,  soil,  &c.,  settling  in  these  trenches,  to  be 
drawn  ofi^  and  this  drainage  to  be  effectually  completed  before  the  brick-wotkis 
commenced.  Level  and  ram  down  hard  the  beds  of  all  footings,  and  cooBoli- 
date  the  earth  about  the  same,  and  also  against  all  walls,  drains,  &c.,  if  the 
nature  of  the  foundation  soil  requires  it. — [See  Section  on  Foundations,  Book 
Second.)  Lay  imder  the  external  walls  round  building  a  course  of  good  lime 
concrete  [see  Concrete) ;  the  depth  of  this  to  be  18  inches,  and  width  1  foot 
wider  than  the  width  of  lower  course  of  footings.  The  concrete  to  be  thrown 
into  the  trenches  from  a  stage  at  least  6  feet  above  their  level.  Any  other 
work  upon  the  site  of  the  whole  building  which  may  be  required  to  level  and 
render  it  complete  to  be  duly  executed ;  and  all  rubbish  and  superfluous  soil 
that  may  accumulate  during  the  progress  of  the  work  to  be  removed,  and  all 
left  clean  and  perfect,  to  the  satisfaction  of  the  architect  or  the  clerk  of  woiks. 

737.  Bricklayer. — The  brick-work  to  commence  on  the  concrete  (if  used),  the 
first  course  to  be  laid  and  well  bedded  in  mortar. 

738.  All  the  walls  to  have  two  to  three  courses  of  footing,  and  to  be  con- 
structed of  the  several  thicknesses  shown  upon  the  drawings,  of  the  best  hard 
well-burnt,  sound  stock-bricks,  to  be  laid  in  old  English  bond,  and  to  be  carried 
up  regularly.     No  four  courses  of  brick  to  rise  more  than  f  inch  beyond  the 
collected  height  of  the  bricks  ;  every  course  to  be  filled  in  and  fully  flushed  up 
with  mortar,  and  well  grouted  with  liquid  mortar  of  hot  lime  and  sand  evay 
second  course  up  to  level  of  ground  line,  and  every  fourth  course  above  thia. 
No  variation  to  be  made  between  the  inside  and  outside  work.     The  joints 
inside  of  the  apartments  which  are  required  to  be  plastered  to  be  left  roogL 
Where  plastering  is  not  required,  the  inside  joints  to  be  finished  with  a  neat 
ruled  joint  in  putty  or  cement.     To  prevent  damp  rising,  lay  all  round  the 
waUs,  at  ground  level,  a  course  of  countess  slates,  laid  in  cement,  or  a  layer  of 
a  composition  formed  of  coal-tar  and  sand,  to  be  carefully  laid  on  with  a  hard 
brush,  and  well  worked  into  the  joints  before  flushing.     9-inch  relieving  arcbefl 
to  be  turned  over  all  voids,  window,  door,  and  chimney  openings.     Turn  arches 
in  brick-and-half  work  to  liquid-manure  tanks.     Drains  to  be  laid  down  in  drain 
tubes  or  in  brick  drains  as  directed.     (Here  fiU  in  description  of  drains  to  be  em- 
ployed.— See  Drains.)   Bed  in  mortar  all  bond  timber,  plates,  lintels,  wood-bricks, 
templates,  and  other  wood-work  required  to  be  set  in  the  brick-work.    Bed  and 
point  round  all  window  and  door  frames  with  lime-and-hair  mortar,  and  bed  the 
sash-sills  with  white  lead.     Cut  all  splays,  chamfers,  &c.,  where  required.    Set 
the  boilers  in  boiling-houses  with  seconds  bricks,  and  with  bull-nose  comers — 
the  fireplaces  to  bo  sot  vnih  fire-bricks  of  the  best  quality.     The  flues  to  be  14 
inches  by  9  for  fireplaces  in  wool-room,  and  9  inches  square  for  single  boilera 
in  boiling-houses,  the  inside  to  be  pargeted  with  well-made  cow-dung  par- 
geting. 

739.  The  floors  of  the  several  apartment*  (here  name  them)  to  be  laid  with 
brick  on  edge,  or  Minton*s  encaustic  tiles,  as  directed. — [See  Section  on  Floore.) 
Make  good  all  necessary  openings  to  drains.     Build  cesspools  in  9-inch  work 
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aid  in  cement  in  cow-house,  stables,  feeding^boxes,  &c.,  where  required.  Build 
bundation  to  mangers  in  byres,  and  to  feeding-troughs  in  cattle-courts.  Set  in 
>rick-work,  where  required,  water-troughs  for  cattle.  All  the  angles  of  doors 
ind  gates  to  be  splayed  or  made  bull-nosed.  Provide  all  necessary  scaffolding, 
knd  appurtenances  to  carry  on  the  work,  and  to  attend  on  the  masons,  plum- 
fexBj  carpenters,  and  smiths,  aiding  and  making  good  after  them ;  and  to  per- 
bnn  all  jobbing  necessary  to  carry  out  the  works ;  and  to  leave  all  in  a  peifect 
tate  of  completion,  to  the  full  satisfaction  of  the  architect  or  the  clerk  of  works. 
To  set  in  brick-work,  where  required,  all  parts  of  the  steam-engine  and  boiler- 
louse,  and  the  steam-boiler  chimney,  according  to  the  plans  specially  provided 
OT  this  department  by  the  engineer.  To  set  foundation,  &c.,  where  required, 
ir  all  machines,  as  directed  by  the  engineer. 

740.  Mason,  —  Provide  and  fix  to  the  windows  throughout  stone  sills, 
reathered  and  throated,  4  inches  deep  on  face,  4^  inches  on  back,  8^  inches  wide, 
nd  4  inches  longer  than  the  width  of  window-opening.  Provide  and  fix  to 
ach  door  two  stone  blocks,  width  of  thickness  of  brick-work,  and  6  inches  deep, 
nd  to  mortise  the  same  for  the  leading  of  iron  bends  to  receive  doors ;  also 
0  each  door  a  stone  block  with  mortise-hole  to  receive  fastening  of  door. 
^rovide  and  fix  to  all  'die  doors  of  all  apartments  named  stone  sills,  9  inches 
*j  ^  with  mortise-holes  to  receive  door-posts.  Provide  and  fix  coping  to  all 
he  walls  of  courtyards,  and  jambs  to  gates  of  the  same.  Provide  coping  for 
team-engine  chimney-shaft,  and  all  stone-work  required  by  the  engineer  for  the 
tting  up  of  the  machinery  department,  according  to  drawings  and  directions 
imiahed  by  the  same.  Provide  and  fix  stone  blocks  to  the  number  required, 
8  shown  in  the  drawings,  to  fix  stall-posts  in  stable,  travise-posts  in  cow-house, 
nd  pillars  of  shelter-sheds  in  courtyards,  each  block  to  be  9  inches  square 
nd  6  inches  deep,  and  properly  mortised  and  chamfered  at  top.  Provide  and 
X  curb-stones  between  stall  divisions  of  stable  and  cow-house,  with  groove  on 
pper  surfiftce  to  receive  travis-boards.  Provide  and  fix  stone  blocks  12  inches 
qnare  and  9  inches  deep ;  cut  on  upper  surface  to  receive  gratings  and  stench- 
raps.  (Where  the  byres  are  to  be  fitted  up  with  stone  travises.) — Provide  and 
X  stone  travises  to  cow-byre,  6  feet  long,  4  feet  wide,  and  3  inches  thick  ;  to 
e  12  inches  sunk  below  the  floors.  The  angles  to  be  rounded  off,  to  prevent 
ijnry  to  the  cattle.  Pavement  to  be  provided  for  all  apartments  named  (here 
ame  apartments),  to  be  faced  and  jointed,  and  tool-dressed  on  upper  surface, 
nd  laid  in  sand  with  cemented  joints.  (Where  a  horse-wheel  is  used  as  the 
lotive  power). — To  provide  for  horse- wheel-house  lintels  with  a  12 -inch  hold  on 
be  walls,  also  two  stones  14  inches  square  and  9  inches  thick,  to  place  centre- 

upon ;  each  stone  to  have  1^-inch  bolt-hole  in  centre  (see  mode  of  fixing 
in  Section  treating  of  iron  and  woodwork  combined).  To  provide  and  fix 
aeding-bench  bottoms  3  inches  thick,  with  holes  cut  along  the  front-edge,  at 
iterrals  of  6  feet,  to  receive  posts  to  retain  wood  front.  To  provide  and  fix  in 
partments  named  (here  name  them)  causeway  of  small  stone  boulders  laid  in 
and.  To  provide  and  fix  man-hole-door  pavements  and  covers  to  liquid-manure 
ftoks ;  the  latter  to  have  a  4-inch  hole  cut  to  receive  barrel  of  pump.  To  cut 
II  holes  and  notchings,  and  to  provide  all  cramps,  lead,  cement,  &c. ;  to  attend 
mith,  and  to  clean  down  all  stone-work  at  finish,  to  the  complete  satisfaction  of 
le  architect  or  clerk  of  works. 

741 .  Carpenter  and  Joiner. — The  whole  of  the  timber  to  be  used  to  be  of  good 
lere  name  the  quality  or  qualities  to  be  used) — all  of  approved  quality,  well 
aasoned,  free  from  all  sap,  shakes,  large  or  unsound  knots ;  all  to  be  cut  die- 
joare,  and  true  to  the  several  dimensions  shown  on  the  drawings,  and  herein 
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deBcribed.     None  of  the  timber  to  be  set  more  than  14  inches  apart,  and  tc 
have  bearings  not  less  than  6  inches  on  the  wall. 

742.  Provide  and  fix  all  necessary  centring,  and  turning-pieces,  stops,  fillets, 
backings,  blocks,  firrings,  &c.,  and  all  other  articles  necessary  to  tlie  perfecl 
and  efficient  completion  of  the  various  works  described  under  the  various  headt 
of  bricklayer,  mason,  carpenter,  joiner,  slater,  and  plumber.     The  centring  to 
eased,  and  finally  struck  when  directed  by  the  architect 

743.  Provide  all  necessary  wood-bricki9,  with  every  required  preparation  for^ 
firring  groimds,  battens,  and  joinery. 

744.  Provide  and  fix  good  and  sound  lintels  of  timber  over  all  dooi 
windows,  and  openings  generally.     The  lintels  to  have  a  vertical  depth 
1  inch  for  each  foot  of  opening,  and  to  have  a  bearing  on  the  walls  at 
end  of  not  less  than  9  inches.     The  beam  over  cart^shed  posts  to  be  in  OKr^^ 
length,  12  inches  by  8,  and  to  have  a  bearing  on  wall  of  12  inches  at  ea^:^ 
end. 

745.  The  flooiing-joists,  in  apartments  where  boarded  floors  are  required,    to 
be  5  inches  by  2^,  laid  on  cross  sleeper-walls,  carried  up  from  footings.    The 
joists  of  granaries  over  cart-sheds  and  bam  to  be  9  inches  by  3,  placed  li 
inches  apart  from  centre  to  centre.    Trimmer-joists  for  thrashing-mill  machineiy 
to  be  12  inches  by  6.     Flooring  to  be  inch  red  pine,  properly  tongpied  and 
grooved. — {See  Section  on  Floors.) 

746.  The  roofs  to  be  turned  as  shown  in  drawings,  and  of  the  following  scant- 
lings.— {See  Section  on  Roofs  for  scantlings  of  various  dimensions.) 

747.  Form  hatches  as  shown  in  upper  barn-floor.  Staircases  to  have  9-incli 
treads,  and  7^-inch  risers,  formed  of  inch  red  pine,  with  inch  square  balusters, 
and  deal  handrail.  The  peurtitions  to  chafi'-room,  &c.,  to  be  made  as  directed.-" 
{See  Section  on  Partitions.) 

748.  The  stable  travises  to  be  fitted  up  as  shown  in  drawings,  with  heel-posts 
6  inches  by  6,  with  runner  at  top,  6  inches  by  3.     The  heel-posts  to  be  chani" 
fered  at  comers,  and  let  in  to  the  stone  blocks  at  least  2  inches.     Travis  o^ 
division  boards  to  be  2  inches  thick,  tongued,  or  grooved,  or  dowelled;  tL< 
upper  board  to  be  finished  on  edge  with  -j^-inch  hoop-iron,  screwed  on  wit 
countersunk  screw-nails.      To   provide    racks,  mangers,  &c.,  as  described.- 
{See  Section  on  Wood  Fittings  of  the  Farm-Steading. ) 

749.  To  provide  and  fix  doors  and  windows  as  described. — [See  Wood  Fittinj 
of  the  Farm-Steading. ) 

750.  Slater. — All  the  roofs  to  be  covered  with  duchess  slates,  laid  on  bat^  " 
tens,  with  proper  lap,  and  secured  with  two  copper  or  galvanised  iron  nails  t^^-^ 
each  slate.     The  whole  to  be  left  perfectly  water-tight  at  completion. 

751.  Plumber. — Cover  the  ridge  and  hips  with  5-lb.  lead,  secured  with  les^^ 
headed  nails.     Flashings  to  be  of  5-lb.  lead.     Cast-iron  spouting  and  dowci^ 
pipes  leading  to  drains,  carrying  rain-water  to  horse-pond,  or  rain-water  tank  fo^ 
dairy  purposes,  to  be  provided  to  all  the  roof.     Ventilators  of  zinc  to  be  pre?' 
vided  and  fixed  in  roof  of  stable  and  cow-byres  where  directed. 

752.  Plasterer. — To  plaster  with  lime-and-hair  plaster  the  walls  of  granary; 
and  provide  a  solid  skirting  of  cement,  9  inches  deep  all  round,  to  prevent 
entrance  of  rats.  Walls  of  riding-horse  stable  and  of  harness-room  to  be 
plastered. 

753.  Smith, — To  provide  boilers  to  boiling-house,  and  all  locks,  hinges, 
staples,  &c. 

754.  Painter. — To  give  three  coats  of  good  colour  to  all  outside  work,  and 
to  inside  work  where  directed. 
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755.  Olazier. — To  provide  and  fix  to  all  windows,  as  directed,  squares  of  the 
best  glass.     The  whole  to  be  left  clean  on  completion. 

756.  Sptcifications  adapted  to  a  Farmhottse  of  Brick, — The  following  are  speoi- 
ficationa  of  the  various  works  to  be  executed  in  erecting  a  farmhouse  of  brick 
of  the  first  class. 

757.  Excavator, — Dig  out  the  ground  where  necessary  for  the  several 
walla,  cellars,  drains,  cisterns,  &c.,  as  shown  in  plans,  and  fill  in  and  well-ram 
the  same  as  the  difierent  works  are  brought  up.  Cart  away  all  superfluous 
earth,  and  deposit  it  upon  any  portion  of  the  ground  as  may  be  directed  from 
time  to  time.  The  whole  of  the  surface  earth  (if  suitable)  to  be  reserved,  and 
afterwards  spread  uniformly  and  evenly  over  garden. 

758.  All  water  that  may  rise  from  springs,  rain,  or  other  cause,  must  be 
pumped  out  or  baled  as  soon  as  discovered.  The  concrete  under  all  walls  to  be  in 
no  part  less  than  1  foot  thick,  and  double  the  width  of  the  lowest  course  of  foot- 
ings. The  concrete  to  consist  of  perfectly  clean  gravel,  with  a  proper  propor- 
tion of  large  and  small  stones  (none  of  these,  however,  to  be  larger  than  will 
pass  through  a  ring  1^  inch  in  diameter),  and  fresh-burnt  grey- stone  lime,  in 
the  proportion  of  five  parts  of  gravel  and  stones  to  one  of  lime.  The  whole  to 
be  Uioroughly  incorporated  in  a  dry  state ;  the  water  to  be  added  by  degrees, 
and  not  at  once. 

759.  The  concrete  thus  made  to  be  lifted  from  the  highest  possible  point 
into  the  trenches. 

760.  Bricklayer, — The  whole  of  the  bricks  used  throughout  the  building  to  be 
of  the  best  description  of  grey  stock-bricks,  sound,  hard,  and  well  burnt ;  no  pluce 
or  soft  unsound  bricks  to  be  used  in  any  part  of  the  building.  The  mortar  to 
ooDsist  of  grey-stone  limCj  and  clean,  sharp,  screened  river  sand,  free  from  all  im- 
parities, in  the  proportion  of  three  parts  of  sand  to  one  of  lime.  The  lime  and 
sand  to  be  well  mixed  together,  in  the  first  place,  in  the  dry  state,  and  after- 
wards passed  through  a  pug-mill  two  or  three  times,  in  order  that  the  ingred- 
ients may  be  thoroughly  incorporated. 

761.  The  walls  are  to  be  built  in  regular  courses,  Flemish  bond,  and  of  the  differ- 
ent lengths  and  thicknesses  shown  upon  the  drawings.  No  four  of  the  courses 
to  exceed  13  inches  in  height.  The  whole  to  be  carried  up  in  a  regular  manner. 
The  mortar  used  throughout  to  be  of  such  consistency  that  the  workmen  may  be 
able  to  flush  up  each  joint  full  and  sound,  course  by  course.  No  toothing  to 
connect  the  walls  to  be  left ;  but  the  walls  are  to  be  racked  back  and  properly 
bonded.  The  footings  are  to  be  in  three  courses  ;  the  bottom  one  must  be  twice 
the  thickness  of  the  wall  to  be  built  over  it.  The  bricks  to  be  used  in  the  con- 
strootion  of  the  footings  to  be  selected  &om  the  hardest  and  best  burnt ;  no  un- 
sound brioks  to  be  used  in  any  case. 

762.  The  window  splays  to  be  neatly  cut,  and  all  quoins  accurately  formed ; 
the  walls  on  top  floor  to  be  splayed  back  to  receive  the  timber  of  roof.  All  putty 
holes  to  be  filled  in ;  and  if,  after  the  completion  of  the  works,  any  efflorescence 
be  discovered,  the  defective  bricks  displaying  such  efflorescence  to  be  removed 
and  sound  bricks  substituted. 

763.  Form  all  projections  for  strings,  plinths,  and  cement  runnings,  and 
secnrely  tie  in  the  same ;  bring  out  all  corbellings  for  fireplaces,  and  bearings  of 
timber;  properly  bed  and  secure  all  lintels,  wall-plates,  and  templates, 

764.  Turn  9-inch  arches  over  all  lintels  cmd  openings,  in  ^-inch  rings,  with 
joints  properly  broken.     Turn  9-inch  arches  in  cement  over  cellars  cmd  cis- 

and  fill  in  spandrils  with  hard  dry  rubble.     Properly  form,  cover,  and 
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careful^  parget  all  flues  ;  the  sizes  of  the  same  to  be  not  less  than  14  inches 
by  9,  all  of  one  uniform  size.  4^-inch  arches  to  be  turned  to  all  fireplaces,  and 
trimmer  arches  to  all  hearth-stones,  except  those  in  basement  floor.  Fix  boiler 
and  furnace  in  scullery  with  all  necessary  fire-bricks,  the  external  face  to  be 
carried  up  with  hard  sound  bricks  neatly  pointed.  Fix  all  grates  throughoiit 
the  house,  finding  and  setting  in  loam  all  necessary  lumps  and  fire-brickB. 
Provide  and  lay  from  water-closet  6 -inch  glazed  stoneware  drain-pipes,  pro- 
perly jointed  in  cement  and  well  puddled  in  clay  bed.  The  fall  throagboat 
length  of  pipes  to  be  2  inches  in  every  10  feet.  The  termination  to  be  securely 
connected  with  liquid-manure  tank.  The  remainder  of  the  dradn-pipes  employed 
to  be  of  4  inches  diameter.  All  necessary  bends,  junction,  syphons,  &a,  to 
be  provided  and  properly  fixed  and  laid.  The  cellar  to  be  paved  with  hard 
dry  bricks  laid  in  mortar,  on  a  properly  prepared  bed  of  hard  dry  rubble. 

765.  Mason, — All  stone  used  throughout  the  building  to  be  of  the  best  descrip- 
tion of  its  kind,  sound,  and  free  from  all  sand-ht)les,  vents,  veins,  or  other  de- 
fects. The  steps  leading  to  cellar  to  be  of  tooled  York  stone,  2  inches  thick, 
set  on  brick  risers  and  properly  bedded  in  mortar.  The  steps  to  front  entrance 
to  be  of  Portland  stone,  11  inches  in  the  tread,  7 -inch  risers,  with  moulded 
risings,  emd  properly  weathered.  Tooled  Yorkshire  stone  steps  to  be  placed  at 
back-door  leading  from  milk-house  and  cheese-room  to  garden,  with  10-inch 
treads  and  7-inch  risers.  The  kitchen,  scullery,  larder,  milk-house,  and  cheese- 
room,  to  be  laid  with  Yorkshire  stone  paving,  tooled  on  one  face,  and  pro- 
perly jointed  and  bedded  in  mortar ;  no  stone  to  be  less  than  9  feet  in  super- 
ficies. 

766.  2-inch  rubbed  Portland  stone  hearth-slabs  to  be  laid  in  drawing-room 
and  parlourand  dining-room  fireplaces,  of  the  requisite  length  and  widtL  Tooled 
slabs  and  inner  hearths  to  be  provided  to  kitchen  and  bedrooms,  firmly  bedded 
in  mortar.  Provide  emd  fix  in  scullery  a  York  stone  sink,  4  feet  long,  1  foot  6 
inches  wide,  and  6  inches  deep,  with  hole  cut  at  one  comer  for  bell-trap.  The 
larder  and  milk-house  to  have  I -inch  tooled  slate  shelves,  supported  on  iioo 
brackets. 

767.  A  Portland  stone  chimney-piece  to  be  provided  and  fixed  in  kitchen, 
with  12-inch  jambs  and  mantel,  and  9-inch  shelf.  The  chimney-piece  in 
drawing-room  to  be  of  marble — say  of  the  value  of  £8  ;  that  in  the  parlour  or 
dining-room  of  enamelled  slate — say  of  the  value  of  £3.  The  chimney-pieces 
in  bedrooms  to  be  of  Portland  stone,  with  7-inch  jambs,  and  moulded  trasses 
and  plinths.  Yorkshire  stone  sills,  rebated,  weathered,  and  throated,  to  be 
placed  to  all  window  openings,  12  inches  wide,  4^  inches  thick  at  heel  edge, 
and  3  inches  at  nose ;  the  whole  to  be  firmly  bedded  in  mortar.  Provide  and  fix 
a  York  stone  barb,  with  hole  cut  in  centre  to  receive  coal-plate  or  grid. 

768.  Carpenter  and  Joiner. — The  timber  (except  where  otherwise  particularly 
specified)  is  to  be  of  red  pine,  of  the  best  quality,  free  from  sap,  shakes, 
large  or  dead  knots,  and  all  other  defects. 

769.  All  joists  or  other  timbers  bearing  on  the  walls  are  to  rest  upon  plates 
4  by  3,  with  templates  2  feet  6  inches  long  where  necessary,  the  plates  to  be  in 
long  lengths,  halved  together,  with  an  overlap  of  12  inches,  and  securely  nailed. 

770.  Lintels  to  all  door- ways  and  windows  4  inches  thick  at  least,  and  bear- 
ing 9  inches  on  each  quoin. 

771.  The  joists  of  ground  floor  are  to  be  6  by  2  inches,  laid  on  sleepers  4  by 
3  inches,  those  of  upper  floor  9  by  2  inches,  except  to  cheese-room,  which  are 
to  be  11  by  2  inches.  The  whole  to  be  securely  nailed  to  the  plates,  and 
strengthened  with  cross-braced  strainers,  one  row  to  each  room  on  chamber  floor. 
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772.  The  joists  are  to  be  trimmed  round  the  fireplaces  and  stairs;  the 
tiimmers  and  trimming-joists  to  have  an  extra  thickness  of  1  inch. 

773.  The  joists,  generally,  rafters,  &c.,  are  not  to  be  placed  more  than 
12  inches  apart 

774.  The  bedrooms,  passage,  and  nursery  are  to  be  floored  with  best  1-inch 
spmoe  prepared  boards  7  inches  wide. 

775.  The  dining  and  drawing  rooms,  office,  store-room,  and  water-closet,  to  be 
floored  with  l^inch  prepared  red  floors,  5^  inches  wide. 

776.  The  cheese-room  to  be  laid  with  l|-inch  rough  spruce  flooring.  The 
whole  to  be  straight  jointed  and  well  nailed. 

777.  The  sashes  throughout,  where  practicable,  are  to  be  double  hung ;  they 
are  to  be  2  inches  astragal  and  hollow,  well  dowelled  and  mitred,  hung  in 
proper  boxed  frames,  with  mullions  and  transom,  behind  freestone  ditto,  with 
pit^pine  sills  rebated  to  lie  on  freestone  sill,  brass-faced  axle-puUeys,  patent 
lines,  and  iron  weights  complete. 

778.  Angle-staves  to  be  put  to  all  external  angles  on  the  several  floors. 

779.  The  door-frames  are  to  be  properly  built  into  the  walls,  with  horns  and 
side  arms,  and  secured  to  stone  plinths  by  iron  strap  tenons. 

780.  Ground  Floor, — The  inside  doors  to  offices  to  be  1^  inch  thick,  square 
framed,  six  panelled  (7  feet  by  3)  hung  by  3^inch  butts  to  If-inch  rebated 
and  rounded  recesses,  grooved  to  receive  plastering. 

781.  The  external  door  at  back  to  be  2-inch  bead  and  flush,  7  feet  by  3, 
hung  by  4-inch  butts  and  screws  to  4  by  3  inch  red  deal  rebated  and  beaded 
frame. 

782.  The  doors  to  sitting-rooms  and  office  to  be  Ig-inch  thick  (7  feet  by 
3),  in  six  panels,  double- worked,  moi\lded,  and  filletted,  hung  to  If -inch 
rebated  jamb-linings  by  3}-inch  butts  and  screws,  with  7-inch  double-sunk 
architraves  and  grounds. 

783.  2-inch  moulded  glazed  screen  in  entrance-hall,  to  correspond  with 
best  doors. 

784.  Provide  and  fix  to  the  doors  of  offices  7-inch  three-bolt  iron  rim-locks — 
to  the  back-door  approved  spring-latch  and  two  12-inch  bolts.  The  sitting- 
room  and  office  doors  and  screen  to  have  best  mortise-locks,  and  plain  china 
fbrniture. 

785.  The  front  entrance-door  to  be  2J  inches  thick,  moulded  and  raised  out- 
side, and  bead  and  flush  inside,  hung  by  4-inch  butts,  to  4  by  3  inch  rebated 
and  beaded  frame,  with  transom  curved  head,  as  shown  on  elevation,  and 
2-inQh  fanlight.  To  provide  and  fix  to  this  door  Chubb's  patent  latch,  and  two 
12-inch  bolts. 

786.  The  dresser  in  kitchen  to  have  IJ-inch  rounded  and  sunk  top,  and 
bearers,  virith  1  J-inch  deal  cupboard  and  J-inch  drawer  fronts,  the  drawers  to 
have  f-inch  dovetailed  rims  and  bottoms.  No.  3,  J-inch  shelves,  small  cornice, 
turned  uprights,  &a,  complete. 

787.  Double  pinned  cover,  and  handle  to  boiler  with  elm  curb. 

788.  The  windows  of  sitting-rooms  and  office  to  have  If- inch  moulded, 
sqnare  framed,  panelled  shutters,  with  J-inch  square  framed  back-flaps,  and  1 J- 
incb  framed  soffits,  plain  f-inch  back  linings,  1^-inch  framed,  and  moulded  backs 
and  elbows,  with  beaded  capping,  euid  7-inch  architraves  to  match  doors. 

789.  1  J-inch  square  framed  shutters  to  offices,  with  square  framed  back-flaps, 
soffit,  &C.,  and  ^inch  rounded  window-boards  on  proper  bearers. 

790.  Hang  the  shutters  with  3-inch  butts,  and  the  back-flaps  with  1^-inch 
back-flap  hinges. 
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791.  l^inch  moulded  steps  and  l-inch  tongaed  risers  of  red  deal  to  stair- 
cases, with  two  rows  of  5  by  3  inch  carriages.      Principal  stairs  to  have 
1^-inch  moulded  steps  and  risers,  housed  into  1^-inch.     Sunk  and  moulded^ 
outer  storey,  12  inches  wide,  deal  chamfered  balusters  2  by  1  inch,  moulde<^ 
oak  hand-rail,  4  by  3  inches,  chamfered  newel,  5  by  5  inches,  with  raised  lozenge 
and  trenail,  and  itiking  moulded  skirting  complete. 

792.  The  water-closets  to  be  fitted  up  with  1-inch  moulded  mahogany  sea^ 
and  riser,  with  back  and  returns,  18  inches  high,  and  2^inch  moulded  capping, 
|-inch  clean  white  deal  under  seat,  paper  box,  flush  ring,  and  brass  hinges  com- 
plete, 1^-inch  deal  cistern,  over  upper  water-closet,  3  by  2  feet  6  inches,  and 
2  feet  deep,  on  5  by  3  inch  bearers,  ^-inch  beaded  pipe-casing  where  necessaiy. 

793.  The  flat  over  water-closets  and  brick  door  to  be  covered  with  1-indi 
rough  boarding,  on  4  by  2  inch  bearers,  to  receive  zinc. 

794.  Form  the  '4ifb'*  to  cheese-room  in  position  shown  in  drawing,  with  3 
by  2  inch  framing,  cased  with  |-inch  wrought  and  beaded  boarding,  and  pro- 
vide all  necessary  guide  pieces,  lines,  weights,  hooks,  &c.,  complete.  Provide 
and  fix  100  feet,  run  1-inch  shelves,  12  inches  wide,  and  bearers  to  store-ioom 
and  linen-closet. 

795.  Chamber  Floor, — The  doors  are  to  be  l|-inch  thick  (7  by  3  feet),  double 
worked  in  six  panels,  hung  to  If -inch  rebated  jamb  linings,  by  3^inch  butts  and 
screws,  with  6-inch  double  sunk  architraves  and  grounds ;  6-inoh  rim-looks  to 
these  doors. 

796.  The  partitions  on  false  bearings  to  be  4  by  2  inches,  trussed  with  head 
4  by  4  inches,  and  sill  5  by  4  inches,  and  filled  in  with  quarters,  not  exoeedmg 
12  inches  apsut. 

797.  Form  a  trap-door  to  gain  access  to  roofs,  with  J-inch  beaded  casiiig, 
himg  with  2-inch  butts  and  screws,  and  two  4-inch  flush-bolts. 

798.  The  window-sashes  and  frames  to  be  as  described  for  ground  floor. 

799.  Window  boards  to  be  provided  and  fixed  where  required,  and  chamber 
windows  to  have  3-inch  band  moulding  round  same. 

800.  The  skylight  to  be  formed  of  the  size  shown  on  plan,  with  8  by  4  inch 
curb,  and  to  have  2-inch  moulded  lights,  one  compartment  hinged,  with  pulley 
and  line  to  open,  |-inch  beaded  casing  to  ditto. 

801.  The  cheese-room  to  be  fitted  up  with  shelves  and  divisions,  the  uprights, 
back,  and  front,  and  cross  bearer,  to  be  3  by  2  inches  wrought  and  beaded.  The 
shelves  to  be  in  two  tiers  l^iuch  thick,  planed  both  sides,  and  with  rounded 
edge. 

802.  The  roofs  are  to  be  framed,  and  with  timbers  of  the  following  dimenmons, 
of  Memel  or  Riga  timber,  well  seasoned,  and  free  from  all  defects : — 


Tie-beams,       .    7  by  8  inchea 
Purlins,  .    6  by  4      „ 

Hips  and  valleys,  8  by  2      „ 


Rafters,        .    4    by  2  inches. 
Ceiling  joists,   3    by  2      „ 
Principals,  .    5^  by  8      „ 


Stmts,         .    4  by  8 
Ridge,         .    7byU      „ 
WaU-pUte,  .    4  by  S       „ 


803.  Provide  and  fix  1-inch  deal  gutter  and  valley  boards  on  3  by  2  inch 
bearers,  with  f -inch  side  boards,  7  inches  wide,  laid  with  a  current  of  2  inches 
in  12  feet,  and  1^  inch  drips. 

804.  Tiler  and  Plasterer, — The  roofs  are  to  be  covered  with  dun-coloured  plain 
tiles,  having  alternate  courses  laid  ornamentally,  to  be  secured  to  Baltic  deal 
battens,  2  by  1  inch. 

805.  Ornamental  creese  to  be  put  to  the  ridges,  carefully  set  in  cement. 

806.  The  gables,  and  where  else  the  roofs  abutt  against  walls,  are  to  have  neat 
tile  in  cement  filletting. 
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807.  The  ceilings,  partitions,  and  soffits  of  stairs  to  be  lathed  with  Baltic 
laths,  once  and  a-half  the  usual  thickness,  each  lath  separately  nailed  and  not 
lapping,  and  the  bond  broken  every  18  inches,  to  be  rendered  and  floated  in 
good  hair  mortar,  and  set  in  fine  stulf. 

808.  The  walls  of  the  whole  of  the  rooms  to  be  rendered  and  floated  in  hair 
mortar  and  set  in  fine  stufi*,  except  to  offices,  cheese-room,  and  milk-houses, 
which  are  to  be  plastered  one  coat  in  hair  mortar,  and  set  in  fine  stuff. 

809.  Plaster  cornices,  12  inches  girt  with  two  enrichments,  to  be  run  round 
offioe,  hall,  and  staircase.  Ditto,  18  inches  girt  with  3  enrichments,  to  dining 
and  drawing  rooms,  and  6-inch  plain  cornices  to  the  whole  of  the  bedrooms. 

810.  Enriched  flowers,  3  feet  in  diameter,  to  the  two  principal  rooms,  with  4 
comer  flowers  to  the  drawing-room,  value  10s.  each. 

811.  The  three  sitting-rooms,  hall,  and  office,  are  to  be  skirted  with  moulded 
base  and  plinth,  15  inches  high,  executed  in  Eeene's  cement,  the  bedrooms  and 
chamber  floor  throughout  to  have  moulded  skirting  9  inches  high  in  same  mate- 
rial, and  all  other  floors  to  have  chamfered  cement  skirting  6  inches  high,  in 
Portland  cement. 

812.  The  cement  floors  are  described  in  mason's  specification. 

813.  Painter. — The  whole  of  the  wood,  iron,  and  other  work  usually  painted, 
IB  to  have  four  coats  of  good  oil  colour,  properly  knotted,  stopped,  and  rubbed 
down  between  the  coats.  The  shelves  in  cheese-room  are  not  to  be  painted. 
The  external  wood- work  to  be  grained,  branched,  and  twice  varnished,  in  imita- 
tion of  oak  in  the  best  manner. 

814.  Clean  off  with  fine  sandpaper,  and  French  polish  the  seats  of  water- 
doMta  and  hand-rail  of  stairs. 

815.  Plumber, — The  gutters  and  valleys  are  to  be  laid  with  the  best  milled 
lead,  weighing  6  pounds  per  foot  superficial,  not  less  than  8  inches  in  the  nar- 
rowest part,  turning  8  inches  up  the  rafters,  with  drips  and  cesspools  where 
neoessary,  and  flashings  of  lead,  5  pounds  to  the  foot  Similar  flashings,  12 
inches  wide,  to  chimney-stacks  and  round  skylight,  also  where  roofs  abutt  against 
waUs,  forming  concealed  gutters  under  tiles. 

816.  Line  the  cistern  over  water-closet  with  6-pound  lead,  properly  soldered 
and  rounded  at  the  angles. 

817.  The  water-closets  to  be  fitted  up  with  the  best  apparatus,  ivory  handle, 
blue  basin,  copper  pan,  iron  container,  &c.,  complete,  with  ^-inch  lead  supply- 
pipe  and  service-box  to  the  same,  4-inch  soil-pipe,  weighing  7  pounds  per  foot 
superficial,  with  lead  eject  shoe,  and  necessary  bends  from  water-closets  to  drain. 

818.  Lay  the  flat  over  water-closet  with  ziuc,  16  ounces  to  the  foot  superficial 

819.  Provide  and  fix  5-iDches  semicircular  eaves  gutters,  as  shown  on  eleva- 
tions, with  clip  stays  turning  over  edge  of  shutes.  Cast-iron  down-pipes  fixed 
with  ring  stays  where  required,  having  cast-iron  cistern-heads  and  snow-boxes 
complete,  and  connected  at  foot  with  drain. 

820.  Glazier. — The  sashes  of  main  fronts  are  to  be  glazed  with  the  best  crown 
glass,  securely  fixed  and  made  water-tight,  that  in  the  sitting-rooms  being  fluted ; 
the  remainder  to  be  glazed  with  the  best  seconds  crown  glass,  well  bedded  in 
potty  and  neatly  back-puttied.  The  screen  in  hall  and  skylight  to  be  glazed 
with  ribbed  glass.  The  whole  of  the  glass  to  be  cleaned  down  on  completion, 
and  all  damages  made  good. 

821.  Paperhanger. — Prepare  the  walls,  cuid  provide  and  hang  the  dining  and 
drawing  rooms  with  paper  of  the  value  of  4s.  per  piece,  the  hall  and  office  with 
ditto,  value  2s.  6d.  per  piece ;  and  the  bedrooms,  landing,  passages,  &c.,  with 
paper  of  the  value  of  Is.  6d.  per  piece.     The  hall  to  be  twice  varnished. 
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837.  The  Bills,  jambs,  heads,  mullions,  &c.,  of  windows  and  doors,  the 
coping  to  gables,  string  courses,  corbels,  tablings,  and  chimney-stalks,  are  to 
be  executed  in  freestone  from  approved  quarries,  fr^e  from  all  defects,  and  laid 
in  ita  natural  bed,  and  to  be  cleaned  off  with  a  fine  drag  upon  completion — ^to 
be  cramped  where  necessary  with  galvanised  wrought-iron  cramps,  run  in 
with  lead,  and  grooves  for  flashings  to  be  made  where  required. 

838.  All  plates,  bond  or  other  timbers,  door-frames,  window-frames,  and 
blocks,  to  receive  joiner's  work,  are  to  be  properly  bedded  in  the  walls,  at  the 
levels  required. 

839.  The  grates,  range,  and  boiler  (of  the  values  hereafter  named),  are  to  be 
provided  and  fixed  with  aU  necessary  slips  and  coves.  Also  fix  chimney-pieces 
as  hereaffcer  specified. 

840.  Put  solid,  benched,  square-nosed,  hard-stone  steps,  to  front  and  back 
doors. 

841.  Erect  in  scullery,  on  solid  stalk,  a  Yorkshire  stone  sink,  of  the  size 
shown,  and  6  inches  deep,  with  6  inches  iron  grating,  and  bell-trap,  and  pro- 
perly trunked  into  drain. 

842.  Provide  and  fix  approved  glazed  earthenware  pipes  6  inches  diameter 
from  soil-pipes  and  sink,  and  4  inches  diameter  fr*om  down-pipes,  with  all  neces- 
sazy  bends,  junctions,  &c. ;  the  whole  well  bedded  in  brown  lime  mortar,  and 
the  joints  cemented. 

843.  The  kitchen,  scullery  and  larder,  passage,  milk-house,  and  pantry,  to  be 
paved  with  paving-stone,  not  less  than  2^  inches  thick,  and  no  stone  less  than 
3  feet  superficial;  the  whole  to  be  close-jointed,  and  well  bedded  in  brown 
lime  mortar. 

844.  The  hall  floor  and  entrance  lobby,  to  be  laid  with  l^inch  Portland 
cement  and  rough  sand,  finished  with  Eeene's  cement  f  inch  thick,  marked  in 
squares  with  black  dots  at  the  intersections. 

845.  The  larder  and  milk-house  to  have  1-inch  tooled  slate  shelves,  in  position 
shown  on  plan,  supported  on  iron  brackets. 

846.  Provide  and  fix  No.  6  cast-iron  gratings,  12  by  4,  for  ventilation  under 
floors,  neatly  let  into  plinth. 

847.  Build  in  copper  where  shown  on  plan,  forming  flue,  and  providing 
furnace-door  and  bars  complete. 

848.  The  following  is  a  Schedule  of  Measurements,  or  Bills  of  Quantities, 
for  a  Farmhouse,  of  which  we  have  given  the  specifications  for  stone : — 

Tank.    Feet  EXCAVATOR.  £      8.       d, 

203  Cube  excayating  snrfiEuse  of  ground  and  trenches,  ramming  and  filling 

into  ditto,  and  removing  surpluB  earth. 


Carried  to  summary, 

Masox. 

732  Cube  of  rabble  availing  in  random  courses  in  mortar, 

227  Run  flues,  cored  and  pargeted,      .... 

81  Superficial  18>inch  discharging  bricks, 
34  „         44-inch  trimmer  walls, 

370  „         ^inch  slate  slabs,  set  in  cement  and  bedded  in  walls, 

108  „         *i-inch  planed  slate-hearths  and  brick-hearths, 

671  n         Polling  and  pointing  walls  with  blue  ash  mortar, 


Carry  forward,        £ 


^ 
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YudM.    Feet  Brought  forwwnd,        £ 

140  SuperficialHafdstooepayiog,  li  inch  thick, 

BuUdiog  stack  for  sink  in  scullery,  do.  for  copper  or 
boiler,  and  setting  same,  with  all  neceesarj  fire- 
bricks, burrs,  &a, 
21    Run  12  by  6  inches  solid  square-nosed  stepping,  well  bedded,  . 

Na  1  solid  sunk  Yorkshire  sink,  4  feet  by  2,  8  inches  thick,  with 
"  Bell-trap,"  grating,  &c.,  complete,    . 
70    Run  6-inch  glazed  earthenware  pipe  and  joints  cemented,  and  indod- 
ing  di^gfing  of  trench  for  same,  and  well  puddling  with  olayy 
170       „    4-inch  da  do.  da, 

Ka  3,  4-inch  bends,      ..... 
Ko.  5,  4-inch  junction, ..... 
84    Superficial  1-inch  tooled  slate  shelves. 

No.  6  cast-iron  gratings,  let  into  plinth  course  for  yentilafcion  of 

timbers,  ..... 

No.  2  scrapers,  let  into  stone-work  and  run  with  lead,  one  at  front 
and  one  at  back  entrance,   .... 
1081    Cube  freestone,  firom  approved  quarry,  free  fix>m  all  defects,  includ- 
ing sunk  and  spUyed  labour  thereon  as  to  windows,  ftc,  and 
with  proper  beds  and  joints, 
399        „    Do.       do.       including  moulded  labour  thereon,  as  to  strings, 
courses,  chimney,  &c.,  as  per  detail  drawings,  and  with 
proper  beds  and  joints. 
Extra  to  turning  two  finials. 
Setting  No.  9  chimney-pieces, 

M      No.  8  grates,  and  one  range,  . 
Finding  all  necessary  slips,  cover,  and  fire-bricks,  &a,  to  the 
Baiiie,  .  •  .  a  . 

Carried  to  summary,        £ 

SquftKt.  Feet.  CaRFENTER  and  JoINEB. 

332    Cubefir  in  lintels,  wall-plates,  and  joists,    . 

237  „    Fir  framed  in  roof, 
27  i             Superficial  labour  and  nails  to  roof, 

70  „         Quarter  partitions, 

109    Run  herring-bone  strainers, 
7        84    Superficial  l}-inch  red  flooring,  well  nailed, 
5        44  „  l|-inch  spruce  flooring,  rough,    . 

13        86  „         l-inch  prepared    do.        do., 

63  „  l-incb  rough  boarding  to  trough  gutter,    . 

168  „  |-inch  valley  boards,    . 

871  „         2-inch  astragal  and  hollow  sashes  in  deal-cased  frames, 

with  pitchpine  sills,  brass-faced  axle-pulleys,  patent 
lines,  and  iron  weights,  complete, 
224  „         If -inch  square-framed,  moulded,  and  chamfered  shutter- 

fronts,  and  |-inch  square-firamed  back-fli^pe,     . 
245  „  l}-inch  square-framed  shutters, 

82  „         l:^inch        do.  do.  chamfered  and  moulded 

backs  and  elbows, 
84  i  „         li -inch  framed,  chamfered,  and  splayed  soffits, 

lOli  ft         J-inch  plain  back-linings, 

61|  „         1 -inch  rounded  window-boards  and  bearers, 

476    Run  3-inch  band  mouldings,         .... 
828      „    6 -inch  double-sash  moulded  architraves  and  grounds, 
288      „    f-inch  angle  bead,  .... 

170      „    4  by  3  inches  solid,  rebated,  and  beaded  door-frames, 

238  „    1 1 -inch  double,  rebated,  and  beaded  jamb-linings, 

26      „    2^inch  moulded  outside,  and  bead-flush  inside  front  door,  with 

transom  and  fanlight  over, 
224  Superficial  2-inch  framed,  ledged,  and  beaded  door,   . 
105  „  1 1-inch  6-panel  double-worked,  moulded,  and  fiUetted  doors, 

189  „  1 1 -inch  4-panel  square-framed  doors, 

210  „  1 1 -inch  4-panel  moulded   do.    do.. 

No.  1  Beaded  bell-board,  6  by  9  inches, 

Can7  forward,        £ 
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im.  FMt 


77 

85 
60 
28 
20 
53 
19 
16 

20 
56 


16 

28 

874 
820 

126 
84 


Brought  forward,        £ 
No.  1  Dresser  in  kitchen,  8  feet  long,  with  l^-inch  rounded  sunk  top, 

with  l|-inoh  deal  cupboard  front;  and  |-inoh  chamfered  fironta, 
with  |-inoh  dovetailed  runa  and  bottom, 
No.  8  {-inch  shelves,  small  cornice,  and  turned  uprights,  &c.,  complete, 
Na  1  Vent  to  copper,   ..... 
No.  1  Double  cover  to  do.,  .... 

Superficial  2-inch  moulded  glazed  screen,  to  correspond  with  beat 

doors,  ..... 

„         1-inch  risers  to  stair,  housed  into  wall-strings, 

„  Moulded  deal  treads,  housed  to  strings,    . 

„  14-inch  boldly  moulded,  simk,  and  bmded  into  string, 

„  l}-inch  beaded  inner  string, 

Run  chamfered  bar  balusters,  2  by  1  inch, 

Qothio  moulded  mahogany  hand-rail,  5  by  8  inches, 

6  by  6  inches  mouldeid,  chamfered,  stopped,  and  newels,  with 
raised  lozenge,  and  ornamental  caps  and  pendants, 

l^inch  deal  string-board,      .... 

1-inch  deal  steps  and  risers,  with  rounded  nosing,  housed  into 
string,  ..... 

Fitting  up  two  water-cloeets,  with  1-inch  mahogany  seat  and  riser, 

clamped  flap,  and  beaded  frame,  with  backs  and  returns,  18  inches 

high ;  2-inch  clean  deal  white  underseat,  paper  box,  flush  ring, 

and  hinges  complete,  .... 

No.  2  small  cistern  over  ditto,  8  feet  by  2  fset  6  inches,  2  feet  deep, 
Run  l^inch  framed  and  ledged  trap-door  to  roof, 

{-inch  beaded  boxing,  .... 

2-inch  moulded  skylight,      .... 

3  by  2  inch  moulded  and  beaded  standards,  and  cross-ties  to 
cheese-room,  .... 

Superficial  14-inch  shelves,  wrought  both  sides,  shelves  with  rounded 
eciges,  .  .  .  .  • 

„         1-inch  shelves,  on  proper  bearers,  to  linen-room. 
Constructing  "  lift,"  as  shown  in  plan  in  cheese-room,  with  3  by  2 

inch  studding,  }  inch  beaded  and  matched. 
Casing,  with  lines,  guides,  and  counterbalancing  weights,  complete. 


>» 


n 


Carried  to  Summary,        £ 


Ironmonoer. 

No.  8  Cast-iron  buckets,  2  feet  long, 

6  inches  deep  tailing,  9  inches  into  wall,  with  caulkings  at  end, 

2  pairs  4-inch  butts, 
23  pairs  3-inch  da, 
18  „  24-inch  do., 
28    „     back-flaps, 

2  shutter-bars,  6  feet  long^ 
10  „  44  feet  long, 

8  „  3  feet  long, 

56  sash-£asteners, 

5  mortise-locks, 
15  rim-locks,    . 

2  patent  latches, 

4  10-inch  barrel-bolts,  . 

1  chimney-bar  of  wrought-iron  to  kitchen, 

1  fumaoe-door,  and  bars  to  boiler, 

2  door«crapers. 


10  feet  by  }  inch. 


274 


Carried  to  Summary, 

Tiler  and  Plasterer. 

Dun-colour  plain  tiles,  on  2  by  1  inch  batting, 
144    Run  batting  to  valleys, 
147      „    creese  set  in  cement, 

Superficial  lath  plaster,  float  and  set  ceilings, 
„         binder  float  and  set  walls, 


Carry  forward,        £ 


SFfiOIFICtLTXOlfB   OF    BUTLDINOR 

Brnugbt  foimrif   j 
o-uUttt(  Hd  li  topping. 
,  wtt  t  Mlkhlneul^    - 
„    iZ'iDcu      ao,     vUk  I        Ai^  .  . 

„    O'inch  ploiu  cornicM^  . 

No.  S  ceutra  flowera  lo  dnnriof  nd  dMf  lOowt, 
No.  4  angle  pitKuia, 

Run  Ifi-inoh  Eeene's  ccMMt  AfaUag  MOtddM^ 
„     B-inch  do.  dOL  do, 

„    S-incb         do.  dot  dOb, 

Superfickl  Keene'a  oemMlt  fear  €B  1|  iMh, 
Portland  cement  of  tou^  HO^  UMM  ta  a^l 
tba  interaGotiona,     - 


3    Laod  in  gutten  and  vulhTO, 


I9S    Run  Ih-inch  aemicirculof  M 

No.  6  heads  and  ihoce, 
I4S     Run  S-inch  drain-pipe. 


877    Eh^wdciol  Sl-ounoe  cnnni 


oe  cnnniriMi, 
glwfirBqrU^ 


OhtM  to  SoHaaHX, 


Soperfidol  jaintitig  in  thrae  oils, 
Fronah-politbing  hand-nul  and  wat«r-cloaet  ae 


Curried  to  Sniniiiary, 


Chimney-pieea. 
1  Frwetone  chimner-piece  in  kitchen, 
1  Do.  do.  drswii^-room,  of  nltie  £ 

1  Do.  do.  dining-room,  of  Tolua  £ 

1  Do.  do.  libratj.  of  vidue  £ 

6  Da  do.  bedroomB,  of  mlue  £   . 


Curled  to  Suutnux, 


Oratti. 
1  Onie  in  drairing-rooln,  ralue  £ 
1      Do.     dining-room,  valne  £ 
1       Do.     libniy,  nine  £ 
C      Do.     bedrooms,  Tolne  £ 
I  Kitchen-range,  value  £ 
1  Boilw  or  copp«r,  3  A.  diuneter,  value  £ 


Cottisd  to  Summorj, 


Including  all  aeoenoir  wiree,  tubes,  cnakx,  pendants,  Ao., 
No.  2  bella  frmn  front  and  bock  doura,  with  onumeutal  bronied  pulli, 
No.  1  bell  in  drawing-toota,  with  two  leieiB  or  "  pulla," 
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Brought  forward, 

No.  1  beU  in  diniDg-room,  with  two  le?erB  or  *'  pulls," 

No.  1    do.    libruy,  and  No.  1  leyer, 

No.  5    do.    bedrooms,  and  No.  5  pulls,     . 


Carried  to  Summary,        £ 


SUMICABT 


exoayator, 

Mason, 

Cabfenter  and  Joiner, 

Ironhonoer, 

Tiler  and  Plasterer, 

Plumber  and  Smith,  . 

Glazier, 

Painter,     . 

Ckimney-piece»t 

Grates^ 

Bellhanoer, 


Estimate, 


49.  Specifications  adapted  to  a  Farmhouse  of  Stone. — The  following  are  speoifi- 
)iis  adapted  to  a  farmhouse  built  of  stone,  after  the  Scotch  bidlding 
oniB;  the  last  specification  in  brick  given  being  adapted  to  English 
cms: — 

50.  Mason  Work:  Digging, — The  tracks  for  the  foundations  of  walls  to  be 
at  least  15  inches  below  the  present  surface  of  the  ground  or  deeper  if 

^ssary  to  obtain  a  good  foundation. 

51.  BuUding. — The  walls  to  be  founded  with  large  flat  bedded  stones,  at  least 
ches  thick,  and  brought  up  to  the  thickness  shown  in  the  drawings.  The 
le  of  the  walls  to  be  of  good  common  rubble  work,  the  stones  to  be  well 
sed,  bedded,  and  bonded,  and  laid  on  their  flat ;  to  be  well  bedded,  jointed, 
ked,  and  pointed  with  good  lime  mortar. 

152.  Mortar, — The  mortar  to  consist  of  lime,  mixed  with  a  due  pro- 

tion  of  clean  sharp  pit  or  fresh- water  sand,  to  be  well  mixed  together. 
i53.  All  the  corners,  door  and  window  rebates,  to  have  4-inch  droved  mar- 
8,  and  to  be  neatly  pick-dressed  in  the  tail ;  rebates  to  have  droved  breasts 
I  cheeks  to  the  necessary  depths.  Sills  of  windows  to  project  \\  inch  over 
e  of  wall.  Comers  and  rebates  to  be  2  feet  in  length,  8  inches  in  thickness, 
loot  less  than  11  inches  in  height  or  more  than  13. 

854.  Kitchen  jambs  to  be  4  feet  in  height,  and  set  4  feet  6  inches  apart, 
rlour  and  dining-room  jambs  to  be  3  feet  2  inches  in  height,  and  set  3  feet  2 
:he8  apart.  All  the  bedroom  jams  to  be  3  feet  in  height,  and  set  2  feet 
Qches  apart.  All  the  vents  to  be  regularly  taken  into  the  dimensions  before 
ntioned,  as  no  quick  bends  or  turns  will  be  allowed.  A  brick  arch  to  be  over 
4  jamb  lintel,  and  under  eacli  hearth-stone  in  upper  flat.  Chimney-heads  to 
formed  of  droved  ashlar,  having  a  base  course  and  projecting  cope.  The 
§[8  to  be  of  brick  on  bed,  and  to  be  ragleted  into  the  chimney-head ;  ashlar 
both  sides,  at  least  2  inches.  Chimney-head  cope  to  be  firmly  batted  toge- 
r  with  iron  batts  run  in  with  lead. 

•55.  All  the  vents  must  be  properly  swept  after  the  chimney-heads  are 
)hed,  so  as  all  the  lime  that  may  have  collected  in  them  during  the  progress 
be  work  may  be  dislodged. 

56.  Jambs  to  be  set  3  feet  2  inches  apart,  and  not  less  than  3  feet  2  inches 
eight.     Door  and  window  sills,  and  lintels,  and  chimney-head  cope  to  be  of 
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stone  and  to  be  droved.  Chimneys  to  be  carried  up  as  aforesaid^  and  to  bave^ 
droved  hearths  of  Glammiss  or  Forfar  pavement.  Kitchen  to  have  a  faoec^ 
hearth.  Dining-room,  parlour,  and  bedrooms  to  have  polished  hearths,  and  al^ 
to  be  of  such  a  length  as  cover  in  the  jambs  and  mantel-pieces,  and  of  snch 
breadth  as  be  1  foot  10  inches  beyond  the  finished  wall,  having  back  heaitk;:^ 
the  necessary  breadths. 

857.  Floor  of  porch  and  door  flat  to  be  of  polished  pavement.    Dairy  p^«. 
sage,  kitchen,  and  scnllery  to  be  laid  with  faced  and  jointed  pavement,  laid  ui 
sand  and  jointed  with  cement. 

858.  Carpenter  and  Joiner  Work. — All  the  doors,  windows,  and  other  open- 
ings to  have  safe  lintels,  to  be  1  inch  in  thickness  for  eveiy  foot  of  span,  and  to 
fit  close  to  the  back  of  stone  lintels,  having  9  inches  of  wall  hold  at  each  end. 

859.  Bond  Timber. — Bond  timber  to  be  provided  for  all  the  stone  walla  in 
house,  except  store-room  and  kitchen-range.  Bond  timber  to  be  4  inches  by  1|, 
placed  not  more  than  22  inches  apart  from  centres,  and  all  the  height  to  suit 
the  foot  base.  Wall-plates  for  sleepers  to  be  6  inches  by  1,  for  joists  8  indies 
by  1,  and  for  couples  6  inches  by  1  J. 

860.  Joists  and  Sleepers, — Sleepers  to  be  6^  inches  by  2^,  joists  to  be  10| 
inches  by  2^,  and  to  be  properly  bridled  for  the  stair.  Eitdien-range  jmsti 
to  be  8  inches  by  2  4,  placed  not  more  than  18  inches  apart  from  centres,  and  all 
to  be  clad  with  l^  inch  white  wood,  ploughed  and  tongued  flooring,  well  nailed 
down,  all  by  wood  to  be  dressed  off. 

861.  Deafening. — ^All  the  upper  flat  to  be  deafened  with  billet  wood,  resting 
on  fillets  l^  inch  by  1,  and  to  have  two  rows  of  cross  dwangs  properiy  keyed 
up  the  whole  length  of  the  house* 

862.  Roofing. — The  couples  to  be  made  of  scantlings,  to  the  sizes  marked  on 
section,  and  to  bo  properly  checked  to  fit  the  wall -plates,  and  weQ  nailed 
together  with  long  wrought-iron  nails,  and  set  not  more  than  18  inches  apait 
from  centres  (to  be  dressed  and  set  as  shown  in  west  elevation) ;  all  the  pro- 
jections to  be  clad  with  flooring,  laid  with  the  dressed  side  down.  The  coopkf 
to  be  clad  with  f-inch  sarking,  not  more  than  9  inches  in  breadth.  Each 
sarking  board  to  have  three  nails  in  each  couple,  all  to  be  doee  jointed  in  ends 
and  edges.  Ridge  battens  to  be  I  ^  feet  diameter,  supported  on  iron  spikes 
every  3  feet     Fillets  to  be  put  on  for  the  slates  where  necessary. 

863.  Partitions. — The  house  to  be  divided  as  shown  in  the  plan.  The  piiti- 
tions  coloured  yellow  are  to  be  formed  of  standards  3|  inches  by  2,  placed  15 
inches  apart  from  centres,  having  runners  the  same  dimensions  at  top  and 
bottom.  Warpings  are  to  be  provided  for  brick  partitions,  to  be  placed  not  more 
than  2  feet  6  inches  apart,  and  at  the  height  of  the  foot  base,  and  to  be  naDed 
to  the  door-posts.     Door-posts  to  be  5  inches  by  2^,  to  go  to  the  ceiling. 

864  Strapping. — All  the  stone  walls  in  house  to  be  strapped,  except  store- 
room and  kitchen-range.  Straps  to  be  Ij^  inch  by  },  placed  not  more  than  15 
inches  apart  from  centres. 

865.  Stairs. — Main  stair  to  have  1^-inch  treads  and  1-inch  breasts— breads  to 
project  over  breasts,  and  ends  forming  a  bottle  and  fillet.  Width  of  'atair  when 
finished  to  be  3  feet  10  inches.  Stair  to  have  ornamented  cast-iron  bahisten, 
and  a  solid  mahogany  hand-rail.  Kitchen  to  have  a  common  stair,  with  treads 
and  risers. 

866.  Lathing. — All  the  strapped  walls,  wood  partitions,  back  of  main  stur, 
ceiling  and  servants'  beds,  window-sofiits  and  ingoes,  to  be  lathed  with  the  best 
Baltic  split-lath ;  not  to  be  more  than  1^  inch  in  breadth,  or  lees  than  S-I6ths 
in  thickness,  and  fixed  with  cast-iron  nails ;  the  bond  to  be  broken  ererr  two 
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^t  on  all  tbe  ceilings,  and  on  both  sides  of  the  partitions ;  the  lath  all  to  meet 
the  ends,  or  to  be  overlapped ;  two  beds  to  be  fitted  up  in  servants'  bedroom, 
th  standards  to  go  to  the  ceiling,  all  to  be  complete. 

867.  Windows. — The  window-sashes  to  be  framed  2  inches  thick,  having  | 
xag^als,  to  be  hung  in  cases  made  of  1^-inch  wood ;  all  the  windows  in  main 
OBB  to  be  double-hnng,  kitchen  windows  to  be  single-hnng — all  to  be  hung  with 
ukched  sash-cord  line,  having  brass-faced  axle-pulley  boxes  and  metal  weights, 
d  all  the  necessary  facings,  beads,  and  batten-rods,  sash-lifters,  and  counter 
Bck-fasteners ;  dairy  and  coal-house  windows  to  be  opening  firamea 

868.  Struts. — ^Parlour  and  dining-room  windows  to  have  bound  struts,  breasts, 
lo^wSy  and  soflGits,  with  raised  planted  mouldings  ;  bedroom  and  other  windows 
have  bound  struts,  breasts,  elbows,  and  soffits,  with  sunk  mouldings — all  to 
ve  shutter-knobs,  &c  ;  struts  to  be  framed  1§  inch,  back  folds,  f ;  kitchen- 
s' windows  to  have  plain  deal  struts,  with  cross  heads. 

869.  Doors. — Front-door  to  be  margin  style,  framed,  2  J  inches  thick,  having 
sed  planted  mouldings  outside — inside  to  be  sunk ;  lobby-door  to  be  framed, 
inches  thick,  having  raised  planted  mouldings  on  both  sides — upper  half  to 

glazed  with  plate  glass ;  the  doors  in  lobby  of  first  floor  to  be  framed  If 
sb  thick,  having  raised  planted  mouldings  on  both  sides ;  the  other  doors 
be  framed,  12  inches  thick,  having  sunk  mouldings  ;  kitchen  outside  door  to 
in  two  halves,  fr«uned,  1^  inch  thick,  and  clad  with  f-inch  bedded,  ploughed, 
id  tongued  lining  in  narrow  pieces ;  dairy  and  kitchen  inside  doors  to  be 
rmed  of  2^-iuch  beaded,  ploughed,  and  tongued  deals,  with  three  cross  bars 
i  the  back ;  kitchen  outside  door  to  have  a  stay-band,  and  all  the  necessary 
ip-bolts. 

870.  Presses. — Dining-room  to  have  two  presses,  as  shown ;  parlour  to  have 
»ne,  the  doors  to  be  framed,  1^  inch  thick,  having  raised  planted  mouldings 
nitnde — ^inside  to  be  sunk  ;  bedroom  press-doors  to  have  sunk  mouldings ;  all 
tJie  presses  to  be  lined  with  wood  inside,  and  to  have  four  heights  of  shelving 
M  described. 

871.  Shelving. — One  course  of  shelving  to  be  fitted  up  all  round  dairy,  sup- 
ported on  brackets,  and  forty  feet  of  shelving  to  be  fitted  up  in  kitchen  and 
8cullery ;  dairy  shelving  to  be  14  inches  by  1 J  ;  kitchen  and  scullery  shelving 
to  be  12  inches  by  1. 

872.  Water-closet. — A  water-closet  to  be  fitted  up  as  shown,  having  seat,  and 
breast,  and  hinge-flap ;  the  closet  walls  to  be  lined  round  with  |-inch  lining, 
n^  less  than  5  feet  in  height ;  cistern  to  be  3  feet  by  2,  by  2  within,  made  of 
Ij-inch  wood. 

873.  Foot-base. — Dining-room,  parlour,  and  lobby,  to  have  a  foot-base  plate 
^  inches,  with  a  1  J-inch  moulding  on  top ;  the  other  rooms  and  upper  lobby  to 
we  a  foot-base  plate  6  inches  by  |,  with  a  moulding  on  the  top ;  kitchen- 
'^nge  and  dairy  to  have  skirting  4^  inches  by  |,  with  a  moulding  on  the  top ; 
sWrting  to  be  round  all  the  floor  and  shelving  in  dairy,  and  all  to  be  properly 
fixed  to  hooks  driven  into  the  walls.         ^ 

874.  Architraves. — All  the  doors  and  windows  in  main  house  to  have  archi- 
fwres  set  on  blocks ;  window  architraves  6^  inches,  door  architraves  5j  inches ; 
ttriour  and  dining-room  to  be  double-faced  on  both  sides;  the  other  doors  to  be 
iogle ;  kitchen  and  dairy  range  all  to  have  facings  4j  inches  by  |,  with  a 
roulding  on  both  sides  ;  comer  beads  to  be  put  up  where  necessary. 

875.  Mantelpieces. — Dining-room  and  parlour  to  have  marble  pattern  mantel- 
eces  ;  the  other  rooms  to  have  jamb  moulds,  with  frieze  and  shelf ;  kitchen  to 
ive  a  plain  mantelpiece ;  closet  in  second  flat  to  have  15  feet  of  shelving 
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fitted  up,  15  inches  by  1},  and  one  row  of  pegs  fixed  into  a  plate  of  wood 
the  opposite  side.  , 

876.  Glazing, — All  the  windows  to  be  primed  with  lead,  mixed  with  lins^^^ 
oil,  glazed  with  the  best  crown  glass,  puttied  and  back  puttied. 

877.  Ironmongery. — The  front-door  to  be  hung  with  7-inch  double-joiji^ 
edge  hinges,  having  a  9-inch  rim-lock  of  the  best  quality ;  the  inside  hoxxnd 
doors  to  be  hung  with  6-inch  double-jointed  edge  hinges,  and  to  have  7-io0i^ 
rim-locks  of  the  best  quality ;  lobby -door  to  have  a  mortise-lock ;  parlour  and 
dining-room  doors  to  have  7-inch  mortise-locks ;  kitchen  outside  door  to  be 
hung  with  double-jointed  edge  hinges,  having  a  good  stock-lock  and  strong 
thumb-latch  and  stay-band ;  the  plain  doors  to  have  12-inch  cross-tailed  hinges, 
and  good  pull-back  locks,  and  strong  thumb-latches ;  press-doors  and  window- 
struts  to  have  suitable  hinges,  and  all  the  presses  to  have  locks ;  water-cloeet 
door  to  have  a  spring  latch. 

878.  We  conclude  this  department  by  giving  specifications  suitable  to  ihe 
different  classes  of  Cottages  we  have  illustrated. 

879.  Specifications  adapted  to  Single- Storey ed  Detached  Cottages  of  Brick. — ^In 
single-storeyed  detached  cottages,  built  of  brick,  the  following  speoificatioDS 
will  serve  as  an  example : — 

880.  Excavator, — Dig  out  the  ground  for  the  several  footings,  drains,  &o.  Big 
out  the  earth  to  the  depth  of  18  inches  under  the  whole  of  the  floors.  Fill  in 
and  ram  around  foundations,  and  remove  all  superfluous  rubbish. 

881.  Bricklayer, — The  whole  of  the  brick  to  be  of  the  best  hard  burnt  BtockB 
laid  in  mortar.  The  mortar  to  be  composed  of  one-third  stone  lime  and  two- 
thirds  clean  sharp  river  sand.  The  fronts  to  be  finished  with  a  neat  rule  joint 
A  course  of  slate,  bedded  in  cement,  to  be  laid  round  external  walls  at  level  d 
joists.  All  openings  over  fireplaces  to  be  formed  with  counter-arches  over  ibe 
same.  All  the  flues  to  be  carried  up,  of  diameter  not  less  than  9  inches  of  cir- 
cular, and  14  feet  by  9  of  rectangular.  The  interior  of  all  flues  to  be  properly 
cored  and  finished.  All  plates,  lintels,  wood-bricks,  stone,  or  other  woik 
requiring  to  be  set  in  the  brick-work,  to  be  well  bedded  in  mortar,  and  pointed 
with  hair-lime.  All  door  and  window  frames  to  be  mortared.  Boiler  in 
scullery,  and  all  grates,  to  be  properly  set  with  fire-brick.  Build  dwarf  walls, 
piers,  &c.,  to  receive  sills  of  partitions  and  joists  for  floors.  Build  brick  piers 
in  scullery  to  support  sink  or  slop-stone.  5-inch  drain-pipes  to  be  laid  from 
sink  in  sculleries  and  water-closets  in  yard  to  liquid-manure  tank  in  garden. 

882.  Mason. — Provide  and  fix  to  all  chimney  openings  rubbed  York  mantd- 
pieces,  jambs,  shelves,  tooled  back  hearths,  and  rubbed  front  hearths  to  same. 
Pave  porches  and  sculleries  with  IJ-inch  paving,  or  fire-bricks  set  on  edge. 
Provide  d-inch  step  treads  to  all  front-doors,  with  mortises  for  door-posts. 
Sculleries  to  be  provided  with  a  6-inch  York  slop-stone  or  sink. 

883.  Carpenter  and  Joiner, — The  whole  of  the  timbers  used  to  be  of  the  best 
Memel,  Kiga,  or  Danzig  fir,  well  seasoned,  and  free  from  knots,  shakes,  or 
other  defects.  The  floors  of  living-rooms  and  bedrooms  to  be  laid  with  1-inch 
white  deal  flooring  on  joists  4  inches  by  2,  or  oak  sleepers  4  inches  by  2.  The 
partitions  to  have  heads  and  sills  4  inches  by  3,  posts  4  inches  by  4,  quarters 
and  braces  4  inches  by  2.  The  roof  to  have  ceiling  joists  3  inches  by  2, 
rafters  4  inches  by  2,  wall-plates  4  inches  by  4.  The  whole  of  the  floors  to  be 
laid  with  1-inch  white  deal,  straight  jointed.  The  whole  of  the  windows  to 
be  deal,  solid,  moulded,  and  rebated  sashes,  prepared  to  receive  zinc  casements, 
and  to  be  fitted  with  ]|-inch  deal  bead  butt  shutters,  hung  with  binges,  and 
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d  with  bow  latch  sash-fasteners  complete.  The  external  doors  to  be 
I  deal,  four-panel,  square  framed,  moulded  on  one  side,  and  hung  with 
I  butts  to  solid,  rebated,  and  beaded  frame.  Back-doors  (where  used)  to 
d  with  a  1^-inch  proper  beaded  and  ledged  door,  hung  to  solid  frame. 
al  doors  to  have  thumb-latches  and  barrel-bolts.  The  internal  doors  to 
U>  be  of  Ij^inch  deal,  four  panel,  square  framed,  hung  with  3-inch  butts 
ich  wrought,  rounded,  and  rebated  linings,  and  to  be  fastened  with  rim- 
Gupboards  to  be  fitted  to  recesses  at  sides  of  fireplaces  in  living- 
;  to  have  Ij-inch  deal  beaded  cupboard  front,  with  1  J-inch  four-panel 
framed  door,  hung  with  2^-inch  butts,  and  fastened  with  turn-buckle 
r.  Provide  and  fix  rouiid  living-rooms  a  truss  skirting,  moulded  7  inches 
nd  round  bedrooms  a  square  skirting  6  inches  high.  The  privy-seat 
er  to  have  proper  bearers,  seat-hole  cut  and  dished,  with  movable  cover. 
K>r8  to  all  outhouses  to  be  I^-inch  deal  beaded  and  ledged,  hung  to 
i  linings.  Doors  to  coal-stores  and  food-stores  to  be  provided  with  locks. 
Plasterer. — Render  two  coats,  float,  set,  and  white  the  walls  and  lath ; 
et,  and  white  the  partitions  throughout ;  and  lath,  plaster,  and  twice 
he  ceilings. 

SkUer. — The  whole  of  the  roof  to  be  covered  with  countess  slates  (or 
aid  to  a  proper  gauge,  on  3-inch  battens,  nailed  with  zinc  nails. 
Fhmber. — The  sinks  in  sculleries  to  have  3-inch  iron  waste-pipes,  with 
;  and  trap;  and  to  have  f-inch  service-pipe,  with  bib-cock,  led  from 
.ter  butt  or  cistern;  the  whole  well  secured  with  wall-hooks.  The 
to  be  covered  with  5-lb.  lead,  12  inches  wide,  well  dressed  down, 
tened  to  proper  deal  ridge-rolls.  Valleys  to  be  laid  with  5-lbl  lead, 
up  at  least  7  inches  under  slates  on  each  side,  and  properly  secured. 
»  proper  flashings  of  5-lb.  lead  to  chimney-shafts.  Lead  and  labour 
»Tind  for  fixing  all  stone  and  iron-work  where  required. 
Painter, — All  the  wood- work  required  to  be  done  to  be  painted  four  coats 
colour.     Entrance-doors  to  be  grained  wainscoat,  and  varnished. 

Specifications  for  Detached  Single- Storey ed  Double  Cottages  of  Brick j 
lowing  specifications  may  be  taken  as  an  example  : — 
Bricklayer. — To  excavate  tJie  ground  for  foundations  to  the  depths  and 
shown  in  the  drawings,  also  for  all  drains,  and  all  other  digging  and 
I  of  earth  is  to  be  done  as  required.     The  groimd  beneath  stone  floors 
lade  hard  and  firm ;  and,  after  the  foundations  are  laid,  the  earth  to  be 
1  and  around  the  same,  and  well  rammed.     The  whole  of  the  walls  and 
ns   shown  in  plans  are  to  be  built  of  good  hard  burnt  stock-bricks ; 
its  of  a  bright  and  uniform  colour,  carried  up  regulariy,  and  no  four 
to  rise  more  than  IJ  inch  above  the  height  of  four  courses  laid  dry. 
rk  to  be  done  in  English  bond,  with  the  vertical  joints  neatly  drawn, 
nted  with  dark  mortar.     The  angle-groins  and  arches  to  doors  and  win- 
>  be  executed  in  red  bricks ;  and  the  chimney-headings,  eaves  course, 
ng  gable-ends,  to  be  executed  in  the  same  set  in  angle,  as  shown  in  ele- 
AU  the  flues  are  to  be  carried  up  separately,  and  to  be  cored  and  par- 
All  the  mortar  used  to  be  compounded  of  one-third  part  fresh  burnt 
me  and  two-thirds  clean  sharp  river  sand.     Provide  and  fix  in  entrance- 
jled  York  stone  steps,  12  inches  by  8.     The  windows  to  have  freestone 
inches  by  4,  weathered  and  throated,  and  freestone  keystone  to  window- 
so  to  arch  of  doorway.     The  living-room  and  scullery  to  be  paved  with 
orkshire  tooled  paving,  well  bedded  in  brown  lime-mortar.     Fix  in  scul- 
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lery  solid  sink  on  brick  stack,  with  4-inch  trap  tnmked  into  drain.     Provide  « 
fix  chamfered  freestone  chimney-pieces  and  shelves  to  all  fireplaces,  with  2-in 
tooled  hearthstones.     The  drain  from  sink  to  liquid-manure  tank  to  be  4-iii.^ 
earthenware,  laid  where  directed,  with  bends  and  junctions  wherever  necess^^ 

890.  Carpenter  and  Joiner, — The  timber  employed  throughout  to  be  good 
American  or  Baltic,  free  from  all  defects.  The  joists,  rafters,  and  quarters  m 
partitions  to  be  placed  not  more  than  13  inches  apart  from  centre  to  cen^. 
34-inch  lintels  to  be  provided  for  all  doors  and  windows,  bearing  not  less 
than  9  inches  on  each  groin,  the  fiill  thickness  of  the  waU.  Wood-bricks, 
4  inches  by  3,  and  9  inches  long,  to  be  built  into  the  walls  at  proper  intervals  to 
receive  joiner's  work.  The  roof  to  be  framed  according  to  section,  the  rafters 
being  notched  down  upon  the  plates  ;  and  purlins  and  ceiling-joists  to  be  notdied 
up  to  the  beam,  and  well  nailed.  The  sleeping-room  to  have  joists,  6  inches 
by  2,  resting  on  oak  sleepers,  4  inches  by  3,  and  to  be  laid  with  1-inch  sprace 
flooring  boards,  7  inches  wide,  and  to  have  f -inch  truss  skirting  round  room,  6 
inches  high.  The  front-door  to  be  of  red  deal,  \\  inch  thick,  rebated,  beaded, 
and  lodged,  hung  with  18-inch  hinges  to  4  inches  by  3  rebated  and  beaded 
fr«me,  with  |-inch  drawback-lock  and  two  strong  bolts.  The  internal  doors 
to  be  J-inch  rebated,  beaded,  and  lodged,  hung  to  1-inch  plain  jamb  linings, 
with  fiUet,  2  inches  by  \  inch,  nailed  to  same,  to  form  rebate,  and  to  be  hung 
with  3-inch  butts,  and  to  have  6-inch  iron  rim-locks.  The  windows  to  be 
1|  inch  thick,  double-hung,  with  fir  sills,  iron  pidleys,  lines,  weights,  and  &8ten- 
ings  complete ;  glazed  with  16  oz.  crown  glass ;  to  have  |-inch  bead  roond 
sash-frtime  inside,  to  stop  the  plastering,  and  1^-iuch  rounded  window-board 
on  proper  bearers.  Provide  and  fix  to  the  front  windows  1-inch  beaded  and 
ledged  outside  shutters,  with  8-inch  barrel-bolt  to  fasten  the  same,  hung  with 
parliament  hinges.  Fit  up  the  closets,  where  shown,  with  three  tier  of  1-inch 
shelves,  and  the  pantry  with  ditto,  9  inches  wide,  and  6  feet  of  meat-rail  with 
turned  hooks. 

891.  Slater^  Plasterer^  and  Painter, — The  roof  to  be  covered  with  duchess 
slates  on  deal  battens,  1  \  inch  by  f  inch,  secured  with  zinc  nails.  5-lb.  lead 
flashings  to  chimney-stacks,  and  cement  verge  to  gable-ends.  The  ridge  to  be 
covered  with  ornamental  creese,  set  in  cement.  The  ceilings  and  partitions  to 
be  lathed  with  single  laths,  separately  nailed  and  not  lapping,  and  plastered  one 
coat  in  good  hair  mortar,  and  sot  in  fine  stuff!.  The  walls  to  be  plastered  two 
coats,  finished  in  fine  stuff  4-inch  cast-iron  skirting  to  eaves,  and  2^-inch  iron 
drain-pipes  and  cistern-heads  where  necessary.  Chamfered  cement  skirting,  7 
inches  high,  to  bo  run  round  living-room  and  passage.  All  the  wood-work  usrwdly 
painted  to  have  four  coats  of  good  oil-colour.  Lancashire  grate  or  oven  in 
kitchen,  sham  register-grate  in  bedrooms. 

892.  Specifications  for  Detached  Two-Storeyed  Cottages  in  Brick, — ^For  two- 
storeyed  detached  cottages  built  of  brick,  the  following  specifications  will  serve 
as  an  example  : — 

893.  Excavator, — Dig  out  and  cart  away  ground  for  the  foundations,  to  the 
depth  from  ground -line  as  in  the  section  ;  also  for  drains,  liquid-manure  tank, 
&c.  The  excavations  for  drains  to  be  made  with  a  sufficient  fall  to  liqnid- 
mannro  tank.  To  dig  out  the  ground  under  front  living-room  and  lobby  for 
cellar,  to  the  depth  shown  in  section ;  also  under  floors  of  kitchen  and  scuUeiy, 
to  the  depth  of  1  foot  below  floors.  Fill  in  and  ram  all  the  foundations  and 
other  walls,  and  cart  away  all  superfluous  earth  and  rubbish. 

894.  Bricklayer. — Carry  up  all  the  walls,  external  and  party,  9  inches  in 
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luckneBSy  to  the  several  heights  shown  in  the  section ;  the  mortar  to  be  well 
lixed  and  tempered  together,  in  the  proportion  of  1  bushel  of  good  stone-lime 

>  2  of  good,  clean,  sharp  river  or  other  approved  sand.  The  bricks  to  be  of 
oalitj  and  kind  as  decided  by  the  landlord,  or  easiest  obtainable  in  the 
eighbourhood.  Lay  the  whole  of  the  brick-work  in  old  English  bond — the 
Kterior  to  be  worked  fair,  and  finished  with  a  flat-ruled  joint ;   the  interior 

>  be  left  rough  for  plastering.  Turn  half-brick  trimmer-arches  to  all  the 
penings  of  fireplaces,  and  carefully  carry  up  same  at  a  proper  angle.  Make 
ir-ohamber  at  back  of  fireplaces  in  living-room  and  kitchen;  make  circular 
penings,  9  inches  in  diameter,  communicating  with  same,  above  skirting  in 
>om,  and  close  to  fireplace  jamb.  Provide  and  lay  in  4-inch  drain-tube,  glazed, 
>inmtinicating  with  the  interior  of  air-chamber  at  back  of  fireplace  and  the 
eternal  atmosphere.  Provide^  in  like  manner,  a  2-inch  pipe  leading  to  cavity 
aneath  hearthstone,  to  supply  fireplace  with  air.  Bun  up  at  back  of  fireplaces 
[pes  to  serve  as  ''  dust  draughts  ;''  or  build  in  brickwork  a  2-inch  drain  tube, 
>mmanicating  with  ash-pit  and  chimney.  Carry  up  9-inch  circtdar  chimney- 
ibes  for  flues,  or  ventilating  chimney-tubes.  If  the  flues  are  preferred  to  be 
in  ap  in  the  brick-work,  they  should  be  made  oblong,  with  the  comers  roimded 
SI  The  chimney-bearer  in  all  the  fireplaces  to  be  of  wrought-irou.  If  venti- 
iting  ohimney-tubes  are  not  used,  air-flues,  4  inches  broad  by  width  of  flue, 

>  be  run  up  alongside  of  chimney-flues,  opening  below  ceiling  to  commu- 
icate  therewith.  If  circular  tubes  are  used  for  the  chimney-flues,  provide  and 
in  np  alongside  of  these  3-inch  drain-tubes,  properly  jointed,  to  serve  as  ven- 
lating  tubes.  If  the  air-siphon  ventilation  is  used,  provide  a  flat  zinc  pipe, 
inches  by  2J,  and  let  same  into  brick-work-in  chimney-breast — one  end  com- 
tinicating  with  the  flue  by  a  circular  bend,  the  other  with  an  aperture  nea^ 
dling.  The  same  to  be  provided  to  the  front  and  back  bedrooms.  The 
lildren's  bedrooms  to  have  air-flues  in  wall  leading  to  space  between  ceiling 
'  bedrooms  and  external  roof,  formed  of  3-inch  drain-tube — ^the  opening  in 
<Mn  to  be  beneath  the  ceiling.  The  chimney-shafts  to  be  set  angularly,  and 
nied  up  as  in  elevation  and  detail  drawings,  and  to  be  finished  externally 
ith  a  neat  trowel  joint.    Construct  two  liquid-manure  tanks  behind  fence  wall, 

the  points  of  the  division  wall  of  yards,  with  filtering  divisions ;  size,  6  feet 
[nare  by  6  feet  deep  (internal  dimensions) ;  face  inside  with  4-inch  brickwork 
t  in  Roman  cement,  and  done  over  with  half-brick  arch ;  provide  man-hole, 
id  cover  same  with  stone  slab,  to  be  luted  at  the  edges  with  clay  to  prevent 
icape  of  gas — or  a  rebated  edge,  1  inch  deep  and  2  broad,  may  be  cut  round 
le  man-hole,  in  which  to  lay  slab  cover.     If  preferred,  the  interior  of  tank  to 

>  formed  of  strong  deal  boarding  lined  with  gutta-percha.  Construct  over 
ivy  and  ash-pit  to  right  and  left  hand  comer  houses,  cisterns  in  9-inch  brick- 
Drk,  external  dimensions  9  feet  by  5,  and  4  feet  deep,  lined  with  slate  slab,  or 
azed  flat  tiles,  to  hold  rain  water ;  or,  if  preferred,  internally  deal-boarded, 
id  lined  with  gutta-percha.  Construct  above  privies  and  ash-pits  to  centre- 
nises,  a  rain-water  tank  as  above— external  dimensions  9  feet  by  9,  and  4  feet 
ep.  Provide  and  fix  with  proper  fall  4  inch  drain-tubes  with  conical  joints, 
iding  from  sink  in  scvdlery  and  from  privies  to  cesspools.  Where  bends  or 
actions  are  required,  provide  and  lay  circular  ones.  Provide  a  soil-pan  with 
ip  to  privies,  connected  with  tube  leading  to  cesspool  All  grates  and  ranges 
ovided  by  the  smith  to  be  properly  set  and  fixed.  Bed  in  mortar  all  wood, 
icks,  bond-timbers,  and  point  well  with  lime-and-hair  mortar  all  door  and 
ndow  frames.  Pave  the  privies  with  hard  and  well-burnt  bricks  set  on  edge 
mortar  laid  on  dry  ashes  or  smiths*  cinders.     Pave  kitchen  and  scullery  with 
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flat  paving-tiles  in  mortar  or  dry  ashes.    Pave  lobby  with  flat  tiles  parti-colonred, 
in  simple  pattern  or  lozenge  shape. 

895.  Mason. — The  whole  of  the  stone-work  in  external  walls,  consisting  of 
heads,  jambs,  and  sills  to  doorways  and  windows,  to  be  of  the  best  (here  describe 
stone  most  conveniently  obtained  in  the  neighbourhood),  properly  worked  in 
beds,  joints,  and  faces,  and  set  with  chamfered  angles  and  stopped  ends,  as  shown 
in  the  drawings.  (If  the  lobby  is  preferred  paved  instead  of  flat-tiled  as 
above,  pave  all  entrance  passages  with  2-inch  paving  laid  to  a  close  joint  on 
brick  sleeper- walls,  well  stopped  in  composition.)  Provide  and  ^x  3-inch  treads 
to  (loors,  and  properly  mortise  the  same  to  receive  the  door-posts.  Provide  and 
fix  rubbed  stone-slabs  and  back  hearths  to  all  the  fireplaces ;  the  slabs  to  pro- 
ject 20  inches  from  the  face  of  the  chimney-breast.  The  fireplaces  throughont 
to  he  fitted  up  with  1^-inch  rubbed  Portland  jambs  (or  slate  or  other  suitable 
material  easily  obtained  in  the  neighbourhood) ;  mantels  and  shelf  with  loimded 
comers,  each  6  inches  in  width,  well  cramped  and  secured  together.  Cat  in 
centre  of  hearthstone  above  cavity  communicating  with  the  air-flue  to  supply 
fireplace,  an  aperture,  4  inches  by  2,  with  rebated  edge  to  lay  grating  in ;  the 
inner  edge  to  be  not  more  than  3  inches  from  line  of  fireplace  bars.  Provide 
and  fix  in  scullery  a  stone  sink  or  slop-stone  on  brick  bearers,  of  the  size  shown 
in  plans,  6  inches  in  depth ;  and  cut  hole  in  same  to  receive  waste-pipe  (lead- 
ing to  drains)  and  trap.  Provide  a  slab  of  stone,  2  inches  in  thickness  and  2 
feet  square,  to  cover  man-hole  of  liquid-manure  tank.  Provide  and  fix  in  cellar, 
close  up  to  wall  opposite  window,  a  stone  slab  4  feet  by  2  feet,  2  inches  thick, 
on  which  to  place  meat,  milk,  &c.,  to  keep  cool,  on  brick  bearers  30  inches  high. 
Cut  all  holes,  (fee,  for  iron  and  other  works,  where  required. 

896.  Carpenter. — All  the  timber  to  be  used  to  be  good,  sound,  well-grown  Baltic, , 
Danzig,  or  Riga  fir,  well  seasoned,  and  free  frx)m  sap-shakes,  or  large  and  un- 
sound knots,  cut  square  and  true  to  the  several  dimensions  and  lengths  required; 
and  no  timbers  to  be  fixed  more  than  12  inches  apait,  or  to  have  a  less  bearing 
than  clear  4  inches  on  the  plates,  &c.  Provide  a  suflSciency  of  wood-bricks  for 
joinery,  to  be  inserted  where  required ;  also  all  centerings  and  turning-pieces 
for  chimney  openings.  The  quarter  partitions  throughout  to  consist  of  heads 
and  sills  4  inches  by  7  ;  posts  4  inches  by  4 ;  door  heads,  quarters,  and  braces, 
4  inches  by  2,  with  the  exception  of  the  centre  partition,  which  is  to  be  as 
follows :  heads  and  sills,  5  inches  by  4,  quarters  and  braces  5  inches  by  3. 
The  interstices  to  be  filled  in  with  brick- work  in  mortar.  The  joists  in  living- 
room  ground-floor  to  be  7^  inches  by  2  J,  12  inches  apart,  having  a  clear  bear- 
ing of  4  inches  in  walls.  The  whole  of  the  joists  in  first  or  chamber  floor  to  be 
7^  inches  by  If;  trimmers,  7i  inches  by  2J  ;  wall-plates,  4  inches  by  2j. 
The  joists  on  this  floor,  when  truly  fixed,  to  have  (if  desirable)  a  row  of  herring- 
bone strutting,  and  to  be  properly  fixed  underneath  for  lathing.  The  roof 
timbers  to  be  12  inches  apart,  and  to  consist  of  rafters  3^  inches  by  2,  ceiling 
joists  3  inches  by  2,  wall-plate  4  inches  by  2j,  ridge  6  inches  by  2,  valley 
raft<3r8  7  inches  by  2.  Prepare  the  whole  of  the  roofs  for  slates  with  2J-inch 
by  f -inch  battens,  well  nailed  to  rafters.  If  zinc  roofing  is  preferred,  provide 
and  nail  to  rafters  single  slabs  to  lay  zinc  plates  on. 

897.  Joiner, — Lay  the  floors  of  living-room  on  ground  floor,  and  of  all  the 
bedrooms,  with  1-inch  yellow  Christiana  deals,  not  more  than  9  inches  wide, 
with  close  joints,  and  well  nailed,  and  bordered  to  slabs  or  hearthstone ;  the 
wliole  to  finish  clean  up  to  the  brick  faces.  Provide  and  fix  f-inch  skirting  6 
inches  high,  with  proper  grounds  to  receive  the  same  in  all  the  rooms.  The 
whole  of  the  sashes  to  be  2  i -inch  deal,  chamfer  moulded  and  rebated  to  receive 
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isements ;  l-inch  deal  rounded  linings  and  window-board  ploughed  to  receive 
astering.  The  shutters  in  lower  storey  to  be  1^-inch  deal,  bead,  butt,  and 
[uare,  hung  with  hinges  in  two  leaves,  and  folding  back  against  wall  on  the  in- 
de,  and  fastened  with  bow-latch  spring  fastening  complete.  Provide  and  fix 
all  external  doors  a  proper  fir  door-frame,  mortised  to  heads  of  steps,  and 
.ted  with  1^-inch  deal  ledged  door,  hung  with  3-inch  butts,  and  to  have  two 
inch  rod  bolts  and  iron  rim  drawback-lock  and  key.  The  inner  doors  to  be 
;-inoh  deal,  square-framed,  hung  with  2^-inch  butts  and  rounded  linings,  with 
op  grooved  for  plastering,  and  to  be  fitted  with  a  6-inch  iron  rim-lock.  Pro- 
de  and  fix  in  recess  on  side  of  fireplace  in  living-room  nearest  the  window  a 
)r  of  1-inch  deal  shelves  on  proper  bearers,  for  books,  &c. ;  and  at  other  recess, 
small  cupboard  30  inches  high,  with  flat  deal  top  moulded  at  edge.  Provide 
id  fix  between  ohimney-breasts  and  walls  in  kitchen  a  small  dresser  with 
|-inch  deal  top,  with  sliders  and  runners  for  drawers,  with  1-inch  deal  fronts, 
toni  beaded  |-inch  deal  rims  and  ^-inch  bottoms.  Provide  and  fix  above  this 
ree  tier  of  1-inch  deal  shelves  on  proper  bearers,  with  plate  fillet  attached ; 
BO  a  f -inch  deal  pot-board  and  skirting  complete.  The  drawers  to  be  fitted 
ith  common  black  handles  fixed  with  screws,  and  good  drawer  locks  and  keys. 
roride  and  fix  to  closet  on  the  other  side  of  fireplace  1^-inch  beaded  closet 
mts,  with  1-inch  deal,  two-panel,  square-framed  doors,  hung  with  2^-inch  butts, 
id  fiMtened  with  turn-buckle  fastening  and  cupboard  locks  complete  ;  to  have 
inch  deal  tops,  1-inch  deal  rounded  tops,  and  three  tier  of  1-inch  deal  shelves 
side.  The  stairs  to  have  1-inch  deal  treads  and  deal  risers,  framed  into  1^- 
ch  strings,  with  proper  carriages,  and  blocked  with  rounded  end  to  bottom 
ep ;  deal  framed  and  turned  newels,  with  deal  elliptical  hand-rail,  and  square 
[T  balusters.  The  spandril  to  be  filled  in  with  1^-inch  deal  framing.  Provide 
id  fix  in  recess  in  side  of  fireplace  next  window,  in  frt>nt  bedrooms,  a  two- 
isined  wash-stand ;  basins  to  be  fixtures,  and  communicate  with  drains  by 
inch  pipes.  Fix  one-basined  stand  in  back  bedroom.  Provide  and  fix  in 
her  recess  a  neat  plain  wardrobe  with  folding  doors,  and  fitted  with  shelves  as 
iflired.  Provide  and  fix  to  cellars  sash  or  French  windows,  gpening  inwards, 
I  may  be  desired.  Provide  and  fix  to  privies  1  J-inch  deal  proper  ledged  doors, 
ith  stop  and  rounded  linings,  hung  with  3-inch  butts,  and  fitted  with  thumb- 
tch  and  bolt  complete.  Provide  and  fix  in  privies  1-inch  deal  seat  and  riser, 
ith  clamped  flap  and  beaded  frame.  Provide  and  fix  ^-inch  deal  skirting  round 
at,  4  inches  wide  ;  cut  hole  in  seat  for  handle  in  cock  for  supply  of  water  to 
il-pan.  Provide  and  fix  a  hinged  door  to  ash-pit  jiole,  2  feet  square.  Provide 
id  fix  in  gable  of  roof  a  proper  oak  frame,  grooved  at  45  deg.  angle,  to  receive 
fier  boarding  fitted  in  ditto,  and  ornamented  with  a  wave  line.  Provide  and 
L  in  bedroom  ceiling  a  small  sliding  trap-door,  with  frame  rounded  and  grooved 
•  receive  the  same,  to  facilitate  ventilation. 

898.  Plasterer. — Render  two  coats,  float  and  set  all  the  walls  internally,  and 
th-plaster  two  coats ;  float  and  set  the  partitions  throughout,  and  colour  the 
JDQ  in  kitchen  and  scullery.  Lath-plaster,  float,  and  set  all  the  ceiling,  and 
rice  lime-white  the  same. 

899.  Paperhanger, — Query — (A  neat  light  paper  in  sitting-rooms  and  bed- 
K)ms  much  recommended.) 

900.  Painter, — Stain  and  varnish  the  whole  of  the  wood- work,  except  in  living- 
om,  to  be  painted  of  a  suitable  light  colour.     The  back-door  to  yard,  and  door 

ash-pit  and  privy,  to  be  painted  a  light  g^en  internally  and  externally. 

901.  Glazier. — The  whole  of  the  sashes  to  be  glazed  with  diamond-shaped 
larries  of  the  best  Newcastle  crown  glass.     Provide  and  fix  in  window  of  bed- 
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room  and  children's  room  Locbead's  perforated  glass  near  top,  to  admit  fresh  air, 
the  perforations  to  be  angular,  and  so  placed  as  to  throw  the  air  towards 
ceiling.     Provide  and  fix  the  same  to  top  of  cellar  window. 

902.  Plumber, — Provide  to  sink  in  scullery  a  3-inch  iron  waste-pipe  into 
drain,  with  proper  trap  and  grating  complete.  Lead  a  1-inch  pipe  from  bottom 
of  rain-water  tcoik  filtering  department  to  scuUeiy,  near  end  of  slop-stone  of 
sink,  and  15  inches  above  it,  to  allow  utensil  to  be  placed  beneath  to  withdrew 
water.  Also  same  size  pipe  from  unfiltered  department  of  cistern  to  seat  of  water- 
closet,  and  provided  with  stop-cock  to  flush  soil-pan  with.  Lead  a  1-inch  pipe 
from  wash-stand  basins  in  bedrooms  to  back  of  soil-pan  in  water-closet,  using  at 
each  stand,  beneath  basin,  a  simple  trap  to  prevent  ascent  of  foul  air.  Lay  the 
valleys  of  roof  with  5-lb.  lead,  to  turn  up  at  least  7  inches  under  the  slates  on 
each  side,  and  properly  secured.  Provide  and  fix  5-lb.  lead  flashing  to  chimneys 
and  gables  wherever  requisite.  Provide  and  fix  to  roof  proper  zinc  gutters  on 
iron  brackets,  with  cistern  heads  of  neat  design,  and  pipes  complete,  leading  to 
unfiltered  department  of  rain-water  tank.  Provide  and  fix  ventilating  adnc 
siphon  tubes  for  ventilation  of  rooms  where  required.  Provide  and  fix  circular 
valves  to  apertures  in  living-room  and  kitchen,  for  regulating  supply  of  air  from 
warm-air  chambers.  Provide  and  fix  perforated  zinc  plate  widi  moulded  edge 
to  all  ventilating  apertures  near  ceiling.  Provide  and  fix  iron  wash-hand  basins, 
lined  with  glass,  with  stopper  and  chain  complete,  with  trap  connected  with  pipe 
leading  to  water-closet  soil-pan. 

903.  Smith. — Provide  and  fix  wrought-iron  chimney-bars  2j  by  J  inch,  l-inch 
camber  miming  through  all  the  jambs  to  fireplaces  on  basement.  Provide  grat- 
ing to  cellar-windows,  also  to  all  air-fiues  at  external  walls.  Provide  bow-latoh 
spring  shutter  bars  to  all  the  shutters.  Provide  and  fix,  if  required,  a  boiler  at 
back  of  fireplace  in  kitchen,  to  supply  neat  pedestal  tube  in  bedrooms  with  warm 
water,  with  feed  and  return  pipes  complete. 

904.  Specifications  adapted  to  Cottages  of  Stone, — For  cottages  built  of  stone, 
the  following  specifications,  taken  from  the  "  First  Annual  Report  of  the 
Association  for  promoting  Improvement  in  the  Dwellings  and  Domestic 
Condition  of  Agricultural  Labourers  in  Scotland,"  will  serve  as  an  example  for 
practice : — 

905.  "  Mason-Work. — The  depth  of  foundations  is  shown  on  the  section;  and 
the  whole  area  of  building,  with  a  space  18  inches  wide  beyond  the  face  of  walls, 
will  be  excavated  to  that  depth,  or  further  if  necessary,  to  secure  a  solid  and 
equal  bearing  for  the  walls.     The  18-inch  space  will  be  afterwards  filled  in  with 
dry  stone.     A  drain  will  be  formed,  from  3  to  4  feet  from  outside  face  of  walls 
ail  round,  with  two  cross  drains  running  into  it.     These  drains  will  be  at  least 
12  inches  below  the  foundations,  executed  with  large  drain-tiles,  covered  with 
loose  stones  to  within  10  inches  of  the  surface.     Where  sinks  are  used  in  seal- 
leries,  a  drain  will  be  formed  at  the  back  of  the  cottages,  with  6-inch  clay  tobes, 
having  spigot  and  faucit,  or  saddle  joints,  with  a  fall  of  2  inches  in  every  10 
feet,  jointed  with  Roman  cement,  and  have  junctions  and  bends  where  necessary. 
The  rain-water  pipes  will  be  led  into  this  drain  (unless  in  those  cases  where 
tanks  are  constructed  for  collecting  either  the  rain-water  or  liquid-manure,  or 
both),  and  also  the  subsoil-drain  already  described.     Where  there  are  no  sinks 
in  sculleries,  the  drain  may  be  in  front ;  and  at  each  end  of  cottage  an  iron 
grating  and  cesspool,  9  to  10  inches  diameter,  will  be  placed,  communicatiDg 
with  the  drain,  and  fitted  into  a  stone  hollowed  out  for  the  purpose.     The  found- 
ations will  bo  laid  with  large  flat-bedded  stones,  having  the  joints  packed  ?nth 
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{tone  sliivers  and  grouted,  forming  a  6-inch  scarcement  on  each  side.  The  whole 
)f  the  walls  will  be  of  the  best  rubble- work,  carried  regularly  up,  with  headers 
n  every  foot  of  height,  and  5  to  6  feet  apart ;  the  beds  and  joints  well  squared, 
ind  the  whole  exterior  face  of  walls  square  hammer-dressed,  having  the  joints 
carefully  pointed  and  drawn  in.  The  inside  of  walls  will  also  be  carefully  pointed. 
rhe  vents  wiU  be  executed  with  hammer- dressed  stone,  free  of  pinnings  on  the 
oints,  carefully  contracted  over  fireplaces,  and  plastered  with  fine  lime.  Those 
or  kitchens  will  be  11  inches  square,  and  for  bedrooms  10  iiiches  square.  If 
executed  with  fire-clay  vent  linings,  they  will  be  carefully  jointed  with  fine 
ime,  closely  packed  all  round,  and  the  joints  cleaned  off.  A  ventilating  flue, 
I  inches  square,  will  be  formed  close  to  the  kitchen-flue,  commencing  about  12 
nches  below  kitchen  ceiling,  and  terminating  in  an  opening,  12  by  8  inches, 
inder  cope  of  chimney-stalk,  covered  with  a  cast-iron  grating.  The  partitions 
m  ground-flcx)r  will  be  of  4^-inch  brick  on  bed,  on  12 -inch  stone  footings. 
ITentilating  openings,  from  8  to  10  inches  square,  will  be  left  in  the  outside 
irallB,  under  floors  of  bedrooms,  on  the  ground-floor,  covered  with  cast-iron 
^tings.  The  chimney-stalks  will  be  executed  with  hammer-dressed  stone, 
irell  squared  on  the  beds.  The  comers  of  building  and  chimney-stalks  will  not 
be  less  iiian  20  inches  long,  and  9  to  10  inches  on  the  head.  The  rebates  of 
loors  and  windows  will  be  of  similar  dimensions,  the  inbands  extending  through 
Jie  walls,  and  neither  rebates  nor  corners  will  exceed  14  inches  in  height.  A 
2-inob  droved  margin  will  be  worked  on  comers,  rebates, -sills,  and  lintels,  the 
parts  beyond  being  made  to  correspond  with  the  rubble.  The  ingoings  of  rebates 
ind  lintels,  the  whole  of  projecting  sills,  skews  of  gables  and  attic  windows, 
ambfl,  hearths,  and  door-steps,  will  also  be  clean  droved.  'Mie  floors  of  kitchen, 
(collery,  pantry,  and  lobby,  will  be  laid  with  well-burned  fire-clay  paving  tiles,* 
)  inches  square,  on  a  layer  of  broken  stone  at  least  9  inches  deep,  hard  beat 
lown,  bedded  with  lime,  and  the  joints  afterwards  grouted  with  thin  lime.  The 
icarcements  of  walls  in  bedrooms  on  ground-floor  will  be  brought  up  to  the 
evel  of  under  side  of  sleeper  joists.  The  hearths  in  kitchens  will  be  3  feet,  and 
n  bedrooms  1  foot  6  inches  in  front  of  jambs,  all  extending  to  the  back  of  fire- 
>lace8,  of  Arbroath  stone,  not  less  than  2^  inches  thick,  bedded  on  lime.  The 
\toue  required  for  the  building  will  be  quarried  by  the  contractor  from  the 

quarry,  free  of  lordship.     It  must  be  worked  in  a  regtdar  manner,  to  the 

tatisfiaiction  of  the  proprietor,  or  the  person  appointed  to  superintend  the  work, 
md  left  in  a  proper  working  state  and  clear  of  rubbish  when  the  work  is  finished. 
yi  the  stones  will  be  laid  on  their  natural  beds.  The  lime  will  be  mixed  with 
i  due  proportion  of  clean  sharp  pit  or  river  sand,  and  properly  worked  together. 
rhe  mason  will  cut  all  bat-holes,  raglets  for  slates,  &c.,  and  do  all  jobbings  re- 
[oired  by  the  other  tradesmen  in  carrying  on  the  work.  The  contractor  will 
>rovide  all  the  materials  except  that  above-mentioned,  also  all  tressels,  scaflbld- 
ng,  &c. ;  but  the  carriages  will  be  performed  by  the  tenant,  the  contractor  pay- 
ng  the  tolls. 

906.  "  Carpenter  and  Joiner  Work, — The  safe  lintels  will  be  4  inches  thick, 
ind  of  the  requisite  breadth,  having  9  inches  of  wall-hold  at  each  end.  The 
afters  and  baulks  of  roof  will  be  6^  inches  by  2^ ;  those  for  roofs  of  sculleiy 
nd  attio  windows  will  be  5  inches  by  2,  all  placed  20  inches  apart  from  centre 
o  centre,  on  wall -plates  7  inches  by  1^;  and  the  whole  will  be  strongly 
rat  together,  well  secured  to  the  wall-plates,  and  covered  with  |-inch  deal 

*  In  those  parte  of  tbe  country  wbere  Arbroath  or  Caithness  pavement  can  be  bod  at  the  same 
moe  as  the  aboye,  it  will  be  preferred ;  it  will  be  square  jointed,  and  laid  in  a  similar  maniier, 
nd  not  be  lees  than  2|  inches  thick. 
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Barking  oloselj  jointed — the  ridge  batten  will  be  2  inches  diameter,  secu^-^ 
to  the  rafters  with  strong  spikes.     The  sleeper  joists  will  be  6  J  inches  by  ^i 
and  20  inches  apart  from  centre  to  centre,  laid  on  dwarf  walls.     The  joists  of 
upper  floor  will  be  7  inches  by  2^,  18  inches  apart  from  centre  to  centre,  on 
wall-plates  7  inches  by  1^,  having  9  inches  of  wall-hold  at  each  end.     None 
of  the  timbers  will  be  placed  within  9  inches  of  any  of  the  smoke-flues.    Ail 
the  bedroom  floors  will  be  laid  with  1^-inch  deal,  grooved  and  tongned  on  the 
edges.     The  inside  of  all  the  exterior  walls  will  be  prepared  for  lath,  the  straps 
being  1  inch  square  and  14  inches  apart  from  centre  to  centre,  fixed  to  the 
walls  by  malleable  iron  holdfasts,  not  exceeding  2  feet  apart ;  and  these  walls, 
and  also  standard  partitions,  ceilings,  &a,  will  be  covered  with  the  best  Baltic 
split  lath,  not  more  than  1^  inches  broad,  nor  less  than  3-16ths  of  an  inch  thick, 
each  split.*      The  door-standards  will  be  6  inches  by  2 ;  those  for  outside 
doors  will  be  fixed  to  the  stone  by  strong  split  bats.     The  partition-BtaDdards 
in  upper  floors  will  be  3^  inches  by  1^,  placed  16  inches  apart  from  centre  to 
centre,  having  sill  and  runtree  of  similar  dimensions.     The  outside  doors  will 
be  framed,*]-  the  styles  being  4  inches  by  2,  the  top-rail  4  inches  by  1^,  and  the 
other  two  7  inches  by  1  J,  lined  on  the  outside  with  f -inch  grooved,  tongned, 
and  beaded  deal,  not  more  than  4  inches  broad,  hung  with  strong  cross-tail 
hinges,  and  have  a  strong  thumb-latch,  also  a  strong  stock-lock,  of  the  value 
of  4s. ;  and  each  of  these  doors  will  have  a  fanlight  placed  over  it.     The 
inside  doors  will  be  of  plain  deal,  7-8ths  of  an  inch  thick,  with  three  strong 
back-bars,  hung  with  14 -inch  cross -tailed  hinges,  and  have  good  thumb- 
latches;   the  pantry  and  press  doors  will  have  good  press -locka     All  the 
doors  will  have  facings  and  stops  5-8ths  of  an  inch  thick — ^the  latter  will  be 
4  inches  broad,  and  beaded,  and  each  apartment  will  have  a  4^-inch  skirtiDg, 
also  5-8ths  of  an  inch  thick.     The  window-cases  will  be  of  7-8th  inch  wood, 
with  a  4-inch  sill,  and  the  sashes  of  2-inch  wood,  and  5-8th  inch  astragals,  the 
latter  put  together  with  a  mixture  of  white  lead  and  glue  well  boiled.     All  the 
windows  will  be  single-hung,  with  iron-faced  axle-pulleys,  cast-iron  weights, 
and  the  best  sash-line,  and  glazed  with  third  crown  glass ;  those  on  the  gToaod- 
floor  having  strong  sash  fasteners.  \     All  the  exterior  timber- work  will  receive 
three  coats  of  oil-painty  and  the  windows  will  be  primed  before  being  glazed. 
The  pantry  and  press  in  kitchen  will  have  three  shelves  of  1-inch  deal,  sup- 
ported in  the  former  on  framed  brackets.      A  shelf,  8  inches  broad  and  1^  inch 
thick,  will  be  fixed  over  the  lintel  of  jambs  in  each  bedroom.     The  breasts  and 
elbows  of  windows  in  kitchen  and  bedrooms  will  be  lined  with  f -inch  deal, 
grooved,  tongued,  and  beaded  on  the  joints ;  and  the  angles  of  all  the  windows, 
and  other  angles  where  necessary,  will  have  7-8th  inch  comer  beads.     Each 
window  will  liave  a  blind-roller,  fitted  with  the  best  common  mounting.     The 
treads  of  stair  will  be   \\  inch,  and  the  breasts  \  of  an  inch  thick,  strongly 
secured  to  the  string-boards,  which  will  be  1  inch  thick.     The  skylights  will 
be  of  cast-iron  or  zinc,  with  strong  hinges  and   quadrant,  and  glazed  with 
strong  sheet  glass.    A  box  about  6  inches  square  will  be  fitted  into  the  ceiling, 
or  into  the  wall  close  to  the  ceiling  of  each  bedroom,  open  on  the  under  side, 
and  covered  with  a  perforated  zinc  or  metal  grating ;  and  a  tube,  6  by  3  inches, 

*  Hollow  tilea  are  recommended  for  kitchens,  &c.,  instead  of  lath  and  plaster,  not  being  liable 
to  bo  broken. 

t  In  some  cases,  where  the  entrance-lobby  is  small,  it  will  be  found  more  convenient  to  make 
these  dooFH  in  two  leaves. 

t  If  shutters  are  preferred  on  ground-floor  windows,  they  may  be  of  plain  deal  jtha  of  an  inch 
thick,  having  cross-heads,  hung  with  3-inch  edge  binges,  and  fimsbed  with  fiunngs  similar  to  the 
doors. 


SPECIFICATIONS  FOR  COTTAGES  OF  STONE.  203 

ill  be  fitted  into  it,  extending  to  the  ventilating  flue,  formed  as  already 
ascribed,  beside  the  kitchen  chimney.  These  tubes  will  be  framed  of  ^inch 
xmI,  and  made  perfectly  air-tight*  The  whole  of  the  timber  must  be  of  the 
\Ty  best  description,  free  from  all  defects,  and  thoroughly  seasoned  before 
iing  used.  That  for  roofing,  joisting,  safe-lintels,  wall-straps,  windows,  and 
:terior  doors,  will  be  of  Memel,  or  red  wood  Baltic  plank,  or  battens  :■}•  the 
terior  doors,  flooring  deals,  lining,  and  stair,  may  be  of  red  or  white  wood 
d.tic  plank  or  battens,  and  the  other  finishings  of  American  yellow  pine.  The 
irpenter  will  allow  the  other  tradesmen  the  use  of  part  of  the  roof-timbers 
id  sleepers  for  scaffolding,  provide  moulds,  and  do  all  jobbing  required 
iiing  the  execution  of  the  work.  The  contractor  will  provide  all  materials, 
id  the  carriages  will  be  performed  by  the  tenant,  the  contractor  paying 
le  tolls. 

907.  ^^  Piumber^Work. — A  4-inch  cast-iron  roan  will  be  carried  along  the 
iTes  of  roof^  supported  on  malleable-iron  straps  placed  3  feet  apart ;  the  rain- 
ater  pipes  will  also  be  of  cast-iron,  3  inches  diameter,  having  cast-iron  waste- 
Mtds,  and  all  wiU  be  well  lacquered  before  being  put  up.  The  small  valleys  at 
ttio  windows  will  be  executed  with  zinc,  8  inches  broad,  turned  over  a  round 
1  each  edge ;  the  ridge  of  roof  will  be  covered  with  zinc  14  inches  broad,  over 
roll  2  inches  diameter.^  The  zinc  will  weigh  18  oz.  to  the  superficial  foot. 
'he  sinks  in  sculleries  may  be  of  cast-iron  or  Welsh  slate,  having  cesspool, 
tble-washer,  and  chain  complete.  The  contractor  will  provide  all  materials 
id  scaffolding,  and  the  carriages  will  be  performed  by  the  tenant,  as  before 
lentioned. 

908.  ^^Slater-Work. — The  roofs  will  be  covered  with  the  best  Easdale  or 
iallaehulish,  Bimam,  Glenalmond,  or  Welsh  slates,  having  3  inches  of  cover, 
dd  in  good  bond,  shouldered  with  haired  lime,  and  hung  with  melleable  iron 
ftils,  weighing  10  lb.  per  thousand,  steeped  in  linseed  oil  when  red-hot.  The 
Ates  will  be  ragleted  into  the  stone  where  they  come  in  contact,  and  all  the 
kews  will  be  carefully  pointed  with  Roman  cement.  The  contractor  will  pro- 
ide  all  materials  and  scaffolding,  and  the  carriages  will  be  performed  by  the 
inant,  as  before  mentioned. 

909-  ^^Plaster-Work. — All  the  walls,  ceilings,  and  partitions  will  be  finished 
ith  the  best  two-coat  plaster  hard  rubbed  in,  and  free  of  cracks  and  blisters. 
be  whole  of  the  windows  will  be  bedded  with  plaster  lime,  and  pointed  with 
lastic  after  being  hung.  All  broken  plaster  must  be  mended  after  the  other 
■adesmen  are  finished.  All  the  carriages  required  by  the  several  contractors 
iU  be  performed  by  the  tenant,  the  contractors  paying  the  tolls ;  and  such 
laterials  as  require  to  be  brought  from  a  distance,  will  be  laid  down  by  the 

>ntractor8  at  the railway- station.      The   whole  of  the  works  herein 

escribed  will  be  executed  in  the  most  perfect,  substantial,  and  tradesmanlike 
lanner,  in  strict  accordance  with  the  plans  and  specification,  and  to  the  satis- 
•etion  of  the  proprietor,  or  the  person  who  may  be  appointed  to  inspect  the 
ork,  either  during  its  progress  or  after  it  has  been  completed.  Contractors 
ill  be  bound  to  maintain  their  respective  departments  of  work  in  a  state  of 

*  In  ooe-6torey  cottages,  and  on  upper  floors  of  two-storey  ones,  these  tubes  may  be  placed  on 

le  top  of  ceiling  joists ;  on  the  ground-floor  of  two-storey  cottages  they  will  be  conveyed  across 

,e  ceiling  where  most  convenient. 

•f  This  is  recommended  as  the  best ;  but  from  the  diflference  in  price  of  home  and  foreign 

ood  in  some  parts  of  the  country,  it  will  be  found  necessary  in  some  cases  to  use  the  home 

r  many  purposes  which  are  here  described  to  be  executed  with  foreign. 

t  The  ridges  of  roofii  are  also  frequently  covered  with  stone ;  fire-clay,  both  plain  and  oma- 

ental,  has  also  been  used  for  tho  same  purpose. 
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efficiency  for  a  period  of  three  years  after  the  work  has  been  taken  off  tlieir 
hands.  Separate  estimates  will  be  given  in  for  each  department  of  work,  as 
follows  :  first,  the  Mason- work  ;  second,  the  Carpenter  and  Joiner- woik ; 
third,  the  Plumber- work ;  fourth,  the  Slater-work;  and  fifth,  the  Pla8te^ 
work.  The  proprietor  does  not  bind  himself  to  accept  the  lowest,  or  any  of  the 
offers  given  in,  unless  in  other  respects  satisfactory." 

910.  Contracts, — Specifications  must  form  the  basis  of  all  contracts  for  the 
construction  of  buildings. 

911.  There  are  just  three  forms  of  contracts  in  which  the  construction  of 
buildings  founded  on  specifications  must  be  based.  One  is,  that  one  party  con- 
tracts for  the  construction  of  the  entire  buildings  for  a  slump  sum,  and  on  a 
fixed  plan. 

912.  The  advantages  of  contracting  for  a  slump  sum  are,  that  the  employer 
has  to  do  business  with,  and  make  payment  only  to,  one  party  ;  that  the  proba- 
bility is,  that  the  entire  contract,  having  been  undertaken  by  one  party,  will  be 
done  at  a  smaller  sum  than  if  it  had  been  undertaken  by  several  parties,  becaase 
it  is  reasonable  to  expect  that  the  different  classes  of  mechanics,  in  doing  their 
respective  parts,  will  work  into  one  another's  hands  more  cordially  in  a  common 
contract  than  if  they  had  separate  interests. 

913.  One  of  the  disadvantages  of  contracting  for  a  slump  sum  is,  that  one 
part  of  the  work  may  be  done  in  an  inferior  manner  to  another  :  for  example, 
the  masonry,  which  is  so  palpable  to  every  observer,  may  be  done  in  a 
superior  manner,  and  at  greater  cost  than  the  contractor  has  calculated  to  do  it, 
but  that  the  carpentry,  the  bulk  of  which  is  out  of  sight,  may  be  executed  in 
such  an  inferior  manner,  and  with  so  much  less  amount  of  material  than  the 
specifications  direct,  as  to  make  up  for  the  loss  sustained,  and  even  more,  by 
the  superior  masonry.  Another  disadvantage  is,  that  it  renders  any  impro?e- 
ment  of  the  plan,  while  the  work  is  proceeding,  nugatory,  for  wherever  a  change 
is  insisted  on  by  the  employer,  in  the  plan  supplied  by  himself,  the  contractor 
considers  that  his  agreement  is  abandoned  to  that  extent ;  and  the  employer 
is  thus  so  far  placed  at  the  mercy  of  the  contractor,  who  may  charge  for  the 
altered  portion  of  the  plan  whatever  he  may  choose  to  demand. 

914.  Another  form  of  contract  is  of  a  separate  contractor  executing  each  de- 
partment of  the  work — for  example,  one  contractor  for  the  masonry,  another 
for  the  carpentry,  and  so  on  for  the  slater-work,  the  plumber-work,  the  glazier 
and  painter  work. 

915.  The  advantages  of  separate  contracts  is,  that  as  each  contractor  has  to 
do  only  his  part  of  the  work,  he  will  do  it  to  the  best  of  his  ability  for  the  sake 
of  his  own  character  as  a  tradesman  ;  and  hence  each  sort  of  work  may  be  well 
done,  and  better  done  than  when  undertaken  for  a  slump  sum. 

916.  The  disadvantages  of  separate  contracts  are,  that  having  separate  in- 
terests, the  contractors  will  not  work  into  one  another's  hands  for  the  benefit  of 
the  entire  work  ;  that  the  separate  contracts  will  not  be  imdertaken  at  so  low  a 
sum  as  in  one  contract  for  a  slump  sum ;  that  the  plan  being  a  fixed  one,  no 
alteration  can  take  place  in  it  without  an  abandonment  of  the  contract  so  far, 
and  a  consequent  obligation  of  payment  by  the  employer  to  the  contractor  to 
whatever  extent  the  contractor  may  choose  to  demand. 

917.  A  third  form  of  contract  is  by  measurement.  The  rate  per  foot  or  yard, 
running  or  superficial,  is  fixed  between  the  employer  and  contractor,  and  after 
its  execution  the  work  is  measured  by  an  ordained  surveyor,  and  the  entire 
cost  is  calculated  according  to  tlie  rates  fixed  on  in  each  de^mrtment  of  the  work 
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18.  The  advantages  of  this  form  of  contract  are,  that  the  work  is  specially 
rejed  after  its  execution,  and  its  quality  tested  in  terms  of  the  specifications  ; 
t  the  plan  is  not  so  fixed  and  absolute  but  that  alterations  may  be  made  in  it 
the  work  proceeds,  according  to  the  matured  wishes  of  the  employer ;  that 

contract  may  be  undertaken  by  one  party  for  the  entire  work,  or  by  a  party 
one  or  more  parts  of  the  work,  with  equal  advantage  to  the  work  itself ;  that 
B  the  most  equitable  form  of  agreement  both  for  employer  and  contractor ; 
.  that  it  affords  the  most  satisfaction  of  any  to  the  employer  in  the  end. 

19.  There  are  no  disadvantages  attending  this  form  of  contract  that  we  are 
ire  of;  the  contractor  receiving  the  value  of  the  work  he  has  executed  at  the 
)8  he  himself  had  agreed  to  accept,  and  the  employer  having  the  option  of 
nge  in  the  plan. 

^20.  A  superintendent  should  be  appointed  by  the  employer  to  inspect  the 
lie  in  its  progress,  and  to  see  that  the  terms  of  the  specifications  are  strictly 
mded  to  by  the  contractor. 

121.  Payments  are  made  by  the  employer  to  the  contractor  at  periods  agreed 
but  which  are  generally  never  equal  to  the  value  of  the  work  done  by 
or  25  per  cent  until  the  final  settlement. 


DIVISION  THIRD. — PRACTICAL  CONSTRUCTION. 

)22.  Section  First — Foundations. — It  is  impossible  to  over-estimate  the 
xirtance  of  a  good  foundation,  for  on  its  being  carried  out  in  a  proper 
nner  depends  obviously  th^  stability  of  the  superstnicture.  The  term 
mndation  "  has  a  twofold  meaning,  having  reference,  first — to  the  prepara- 
1  of  the  ground  on  wliich  the  materials  rest ;  and,  secondly,  to  the  "arrange- 
nt  of  tlie  materials  forming  the  lower  part  of  the  substructure  resting  on  the 
►und  BO  prepared.  Our  remarks,  therefore,  are  naturally  divided  into  two 
Bses — 1.  The  choice  and  preparation  of  the  ground;  2.  The  arrangement 
1  construction  of  the  "  footings,"  by  wliich  name  the  lower  part  of  walls  is 
dgnated. 

923.  Choice  and  Preparation  of  the  Ground. — The  best  foundations  are  in 
npact  gravelly  soils.  This  soil  is  incompressible,  dry,  little  affected  by  the 
Qospheric  influences,  and  yields  very  little  laterally.  In  a  soil  of  this  kind 
\  foundation  is  easily  formed ;  all  tliat  is  necessary  is  to  dig  a  trench  con- 
erably  wider  than  the  width  of  the  walls  of  the  building,  and  of  depth  not 
s  thaji  3  feet.  In  some  instances,  a  soil  of  this  kind  may  not  be  uni- 
mly  good,  but  may  present  places  where  the  soil  is  defective,  being  soft  and 
Iding.  When  these  parts  are  met  with,  a  simple  method  to  secure  a  good 
indation  for  structures  of  no  great  weight  is  to  dig  out  the  bad  earth  till 
9d  is  met  with,  filling  up  the  holes  so  made  with  sand ;  or  the  patches  of 
elding  soil  may  be  "rammed  well  up  with  layers  of  small  broken  stones,  as 
^lar  in  their  form  as  obtainable.  The  more  firmly  these  patches  are  rammed 
)  better. 

924.  In  the  preparation  of  foundations  in  compact  clayey  soils,  great  care 
ist  be  taken,  as  they  form  treacherous  foundations,  in  consequence  of  their 
!ng  so  subject  to  atmospheric  influences.  Thus  a  blue  shale  may  be  so  difficult 
work  as  in  some  cases  to  require  blasting  with  gunpowder,  yet  so  susceptible 
it  in  a  short  time  the  influence  of  the  atmosphere  may  reduce  it  to  a  thin 
;dge.     In  soils,  therefore,  of  this  nature,  it  is  essentially  requisite  to  secure 
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the  foundation  from  the  action  of  the  air.  To  attain  this  the  trenches  shoold 
be  dug  deep,  if  possible,  to  reach  the  sound  compact  substratum ;  the  depth 
should  not  be  less  than  30  inches.  Before  commencing  to  lay  the  bottom- 
courses  of  the  walls,  a  layer  of  concrete  should  be  laid  along  the  trenches.  The 
preparation  of  this  material,  and  the  advantages  obtained  by  its  use,  has  been 
described  in  par.  534. 

925.  Firm  compact  beds  of  sand  form  good  foundations,  but  only  in  circum- 
stances where  the  sand  has  no  tendency  to  move  laterally — that  is,  sHde  from 
under  the  foundation.  As  this  lateral  tendency  cannot  in  all  cases  be  traced, 
and  as,  however  firm  an  examination  may  show  the  soil  to  be,  the  action  of 
springs,  or  even  of  surface  water,  may  give  at  any  time  this  lateral  tendency, 
it  is  deemed  advisable,  in  the  majority  of  cases  where  sand  is  met  with,  to  adopt 
special  arrangements.     These  are  as  follows : — 

926.  First,  simply  extend  the  bearing  surfaces  on  which  the  walls  rest. 
This  is  easiest  done  by  making  the  trenches  considerably  wider  than  the  width 
of  intended  wall,  and  laying  broad  and  thick  flagstones  on  the  surface  of  the 
trenches.    The  width  of  the  stone  for  a  single-storeyed  building  should  be  snch 
as  to  project  a  foot  beyond  the  lowest  course  of  the  wall — the  thickness  of 
the  flagstone  3  inches.     If  the  building  is  to  have  two  storeys,  add  3  inches 
to  the  above  breadth  and  1  inch  to  the  thickness.     It  is  of  essential  importance 
that  the  stones  should  have  a  fair  and  flat  bedding,  to  prevent  unequfd  settle- 
ment.    In  some  cases  this  extension  of  bearing  surface  is  given  by  laying  a 
platform  of  wood  on  the  sand  forming  the  foundation,  this  being  confincKl  with 
walls  of  masonry  or  brickwork.     A  much  better  plan,  however,  is  to  dig  sub- 
sidiary trenches,  completely  surrounding  the  main  trenches.     The  main  trenches 
are  flUed  up  to  the  level  with  concrete,  and  the  subsidiary  trenches  also.    These 
subsidiary  trenches  should  be  deeper  than  the  main  trenches.    By  this  arrange- 
ment the  sand  is  greatly  prevented  from  sliding  laterally  from  under  the  founda- 
tion-courses.    In  some  cases  a  firm  unyielding  soil  is  found  below  the  bed  of 
sand  on  which  it  is  proposed  to  build.     In  this  case  piles  may  be  driven  down 
to  the  solid  soil,  and  the  whole  of  the  piles  sawn  off  level.     A  timber  platform 
may  then  be  put  on  the  piles,  on  which  to  rest  the  superstructure.     If  possible 
to  be  carried  out,  the  better  plan  will  be  to  dig  out  the  sand,  filling  up  the 
spaces  with  concrete  or  beton  (par.  536). 

927.  To  secure  a  good  foundation  in  soils  of  a  very  soft,  yielding  character, 
having  a  tendency  to  lateral  displacement  in  almost  every  direction,  it  will  be 
necessary  to  surround  the  whole  area  of  the  foundations  with  a  row  of  piles 
driven  close  together,  the  heads  of  the  piles  sawn  oflf  at  a  level,  and  to  spread 
over  the  surface  of  the  soil  enclosed  by  the  piles,  and  over  the  soil,  to  some 
distance  beyond  the  piles,  a  layer  of  concrete  or  beton. 

928.  In  some  of  the  constructions  of  the  farm  it  may  be  necessary — as  in  the 
case  of  throwing  a  bridge  across  a  stream — to  make  a  foundation  under  or  on 
a  space  surrounded  by  water.  In  many  cases  this  species  of  foundation  demands 
the  exertion  of  the  utmost  degree  of  skill  on  the  part  of  the  architect  and 
engineer ;  but  in  the  majority  of  cases,  in  farm  operations,  the  simplest  me- 
thods of  carrying  out  and  constructing  foundations  of  this  class  may  be  available. 

929.  Where  the  water  is  shallow,  and  is  either  stagnant  or  its  velocity  of 
flow  of  small  amount,  a  foundation  useful  enough  for  many  structures  will  be 
obtained  by  throwing  in  heavy  stones,  leaving  them  to  settle  into  a  mass  of 
their  own  accord.  Where  the  soil  or  river-bottom  is  soft  and  yielding,  this 
method  wuU  not  bo  eligible,  as  the  action  of  the  water  will  carry  off  the  soil 
from  under  the  stones,  and  cause  unequal  settlement  in  the  mass.    In  this  case, 
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r  the  <nrcninBtaiicea  will  admit  of  it,  a  space  sarronnding  the  spot  on  wLich  tbe 
imndatioD  is  required  should  be  enclosed  with  a  dam  or  wall  of  clay  well 
ammed  together ;  the  water  should  be  pumped  oat  of  this  enclosed  space,  and 
he  foondation-trench  dug,  and  the  lower  courses  built  up.  After  this  is  done, 
be  dam  should  be  removed,  and  in  order  to  prevent  as  much  as  possible  the 
■ction  of  the  water  on  the  foundation-courses,  a  mass  of  stones  shonld  be  placed 
gainst  them,  sloping  downwards  from  the  pier  to  the  water. 

930,  Where  the  velocity  of  the  stream  is  considerable,  the  space  on  which 
he  foundation  is  to  be  built  will  require  to  be  enclosed  by  more  permanent 
oateriala  than  the  clay  mentioned  in  last  paragraph.  A  suitable  form  of 
'  ooffer^m  "  may  be  erected  by  driving  in  piles  on  each  side  of  the  enclosed 
.pace,  giving  these  a  hold  of  the  ground  according  to  the  nature  of  the  soil, 
rhe  piles  should  project  some  distance  above  the  highest  flood  water-mark. 
Che  strong  planking  should  be  nailed  closely  on  the  outside  and  inside  of  tbe 
nles,  and  the  space  between  them  well  "  puddled" — that  is,  rammed  up  with 
ia.j  and  sand.  The  water  should  then  be  pumped  out,  and  the  foundation 
Hvpared  according  to  the  nature  of  the  soil 
net  with.     Ou  the  removal  of  the  oofier-  *  ^* 

lam,  the  "  apron  "  of  stones,  as  described 
D  last  paragraph,  should  surround  the  pier. 
tn  cues  where  the  action  of  the  water  is 
-a[ad  to  a  more  than  usual  degree  in  small 
ivoleta,  it  will  be  advisable  to  construot 
Jiis  "  aprou "  as  in  fig.  147,  where  a  a  is 
lio  pier;  d  d,  c  c  short  piles  driven  in 
tUiqnely,  between  and  surrounding  which 
be  atones  are  thrown  in.  It  may  be  use  » -^  —^  r^  ■  ^  -ri""  ■  •^'  1  <"■■  " 
ill  here  to  append  a  sketch  showing  a  form 

i  "coffer-dam"  adapted  to  cases  presenting  greater  difficulties  of  execution 
hao  those  referred  to  in  preceding  paragraphs.  In  fig.  148,  a  a  and  a  a  are 
lie  main  piles,  the  distance  between  them 
aterally  bora  centre  to  centre  being  4  feet 
rhe  piles  are  connected  by  horizontal 
lieoes  called  " string-pieces,"  or  "wales," 
■  e,  e  e,  and  these  again  by  cross  pieces, 
'  b,  notched  on  to  the  wales.  These  pre- 
rent  the  pUes  from  spreading  out  laterally. 
rhe  smaller  piles  driven  in  juxtaposition 
vith  the  larger  ones,  as  d  d,  &re  termed 
'  sheeting  piles,"  Interior  "  wales  "  are 
tlaced  inside  the  piles  a  a,  which  sup- 
»rt  the  sheeting  piles  d  d.  The  floor-  ,,„,ok or ^onmn-o.u-.c.i...  j.^ohio !>.««, 
Dg  is  supported  by  the  cross  pieces  b  b. 

rhe  puddling  is  rammed  into  the  spaces  h  h,  h  k;  the  water-level  is  at  i  i ; 
•  represents  the  mass  of  concrete  or  beton  on  which  the  pier  is  built  When 
be  depth  does  not  exceed  10  feet,  a  width  or  thicknees  of  equal  extent  is 
^iven  to  the  dam ;  as  the  depth  is  increased,  a  foot  of  additional  thickness 
ijonid  be  given  for  every  addition  of  3  feet  to  the  depth.  When  tbe  interior 
xcavated  space  is  completed,  a  pressure  is  exerted  on  the  sheeting-piles  d  d, 
ending  to  drive  them  inwards  ;  to  prevent  tliis,  cross  pieces  may  be  stretched 
croas  the  dam  from  string-piece  to  string-piece,  e  to  e ;  y  is  the  footing  and 
mme  of  the  pier  of  the  bridge. 
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931.  In  commencing  work  on  the  most  secure,  yet  the  most  difficnlt  olaGi^^/* 
foundations  to  work — ^namely,  rock— care  should  be  taken  to  level  all  the  trenctJei 
perfectly  throughout,  to  fill  up  all  rents  either  with  concrete  or  masonry,  and 
specially  to  note  that  the  trenches  are  deep  enough  to  get  rid  of  all  portioitf 
which  have  been  subjected  to  the  influence  of  the  weather.     Where  the  grmnd 
is  unequal,  the  foundation  will  require  to  be   '^  benched  out,'*  or  cut  into  a 
terrace  form,  as  it  were.     Where  the  level  of  these  benches  varies  much,  to 
insure  equal  settlement  of  the  superstructure,  it  is  recommended  to  have  the 
whole  built  up  to  the  same  level  by  courses  of  masouTy. 

932.  In  digging  foundations  the  material  should  be  economically  dealt  witli ; 
that  is,  the  '^  sod  "  should  be  cut  carefully  off,  and  removed  to  some  distance; 
the  same  with  the  surface-soil  or  mould.  Sand,  if  met  with,  should  be  retained 
for  mortar,  gravel  to  make  concrete  with,  and  clay  for  puddling  purposes.  The 
digging  should  commence  and  be  carried  out,  so  that,  when  the  excavation  is 
finished,  the  floor  may  be  as  uniform  and  undisturbed  as  possibla  The  whole 
should  then  be  carefully  gone  over  with  a  rammer,  and  the  unsound  parts 
excavated,  and  filled  up  with  concrete  or  sand.  The  sand  used  in  this  mj 
possesses  many  advantages,  in  cases  where  it  is  not  allowed  to  slide  laterally. 
Indeed,  where  this  lateral  movement  can  be  prevented,  sand  is  recommended  in 
preference  to  wood  for  piles,  inasmuch  as  it  is  capable  of  yielding  and  assuming 
new  positions  according  to  the  pressure — ^the  lateral  pressure  which  it  exerts 
tending  to  relieve  the  vertical  on  the  bottom  of  the  trench. 

933.  Fig.  149  gives  a  section  of  the  manner  in  which  the  foundation  of  hinds* 

houses  ought  to  be  constructed,  where  a  is  the  pavement 
of  the  floor  of  the  room  resting  upon  broken  stones  to 
keep  it  dry ;  b  the  broad  gravelled  footpath  along  the 
front  of  the  wall ;  c  the  surface  of  the  ground  on  the 
road,  some  inches  below  the  level  of  the  footpath ;  and 
d  the  drain  to  carry  away  the  water  that  may  chance 
to  fall  upon  the  footpath.  A  border  of  earth  may  be 
made  along  the  front  of  the  house,  and  a  fence  of  low 
hedging  placed  between  it  and  the  footpath,  which  in 
that  case  would  be  made  where  the  road  c  ia 

934.  Stone  Construction — Stone  Footings. — In  the  construction  of  footings,  the 
great  object  is  to  give  a  wide  base,  to  which  the  vertical  pressure  of  the  wall» 
is  to  be  transferred,  greater  stability  being  thus  given  to  the  structure  by  dif" 
fusing  its  weight  over  a  larger  surface.  The  width  of  the  base  will  obvionsly 
depend  upon  tlie  nature  of  the  soil  in  which  the  foundation  is  made — ^rock  of  » 
firm  stable  character  requiring  the  minimum,  soil  of  a  loose  and  yielding  nature, 
the  maximum  breadth. 

935.  The  proper  thickness  of  the  wall  begins  usually  at  the  ground-level,  the 
space  below,  in  the  foundation-trench,  being  devoted  to  the  footings,  which 

spread  out  the  farther  they  proceed  frooi 
the  ground-level  line.  Two  methods  are 
in  use  for  forming  the  footings  of  stone 
constructions,  as  exemplified  in  fig.  150. 
In  one  method,  the  lower  courses  are  so 
made  as  to  form  what  is  called  a  ^*  set  off^" 
this  being  formed  by  one  course,  as  c,  being 
narrower  than  d.  and  b   narrower  than  c, 

BICKK  T00T1N09 M(-A1  X     1    ISCH  1 C   THE   ^OOT.  .1  11  1  »  mi  t 

the  wall  a  narrower  than  b.      The  other 
method  consists  in  giving  a  uniform  slope  or  batter,  from  g  to/,  to  the  footings, 
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bioh  the  wall  e  is  raised.     This  employs  a  smaller  volmne  of  material 
9  method  oX  b  c  d,  with  an  equal  stability.     The  breadth  of  each  set-off, 
ised,  should  not  exceed  4  inches. 
The  largest  sized  stones  are  used  for  the  bottom  course ;  and  the  thick- 

*  stones  used  for  any  course  should  be  uniform.  The  more  perfectly 
.  the  surfaces  are  the  better.  If  obtainable,  stones  of  size  sufficient 
across  the  foundation  should  be  used.  When,  for  thick  walls,  all 
168  cannot  be  obtained  of  breadth 
it  to  reach  across,  the  place  of 
lecond  stone  should  be  taken  up   ^| — f^ 

0  shorter  blocks  of  the  same  width   1  j  j  o  i  

5kness.     Thus  in  fig.  151,  let  a,  ft,   ^^  ^,  ,,^^,  «>oTi»o.-.0Ar..  |  ihoh  to  m  »oo». 
^present  the  longest,  and  d  e  f  g 

rtest  blocks.  Another  method  is  also  illustrated  in  fig.  151,  where  the 
stones^  aa  hj  Ij  are  two- thirds  of  the  thickness  of  the  wall ;  and  the 
;  stones,  as  t  ib  m,  one-third.  The  method  of  disposition 
n  in  the  diagram.  The  joints  of  all  the  stones  should  be 
3sed  that  the  joints  of  one  course  will  fall  upon  the  solid 

1  the  course  below,  as  the  joints  of  n  n,  ^g.  151,  rest  on 
id  parts  of  the  stones  o  and  o.  This  is  called  ^^  break- 
it."  Fig.  152  shows  how  the  various  courses  "  break  joint." 
Where  the  soil  is  somewhat  compressible,  and  the  stones 
be  obtained  with  straight  surfaces,  a  plan  of  forming  the 
ion  is  thus  recommended :  Make  the  first  course  with  the 

blocks,  well  bedding  them  into  the  soil  or  on  the  concrete ; 
e  next  course  with  the  large  blocks,  binding  the  smaller 
x>gether,  and  spreading  the  weight  uniformly  over  them. 
The  largest  stones  should  be  used  for  the  angles  of  the  foundations,  par- 
care  being  taken  in  bedding  them ;  and  wherever  the  soil  is  liable  to 
e,  hydraulic  cement  should  be  used  for  the  joints.  As  in  walls  the 
e  is  nearly  always  vertical,  the  surfaces  of  the  stones  upon  which  the 
re  to  rest  should  be  horizontal,  carefully  levelled,  and  presenting  no 

•  points.     The  stones  of  the  upper  course,  as  6,  ^g.  150,  should  be  so 
«i  that  the  first  course  of  the  wall  a  shall  rest  on  the  outer  stones. 
Where  solid  foundations  are 

d  for  pillars,  as  in  the  case  of 
roof  covering  a  stackyard, 
id  where  the  ground  is  of  a 
Iding  character,  the  plan  of 
;  inverted  arches  might  be 
1  with  advantage,  as  shown 
153,  where  c  and  d  are  the 
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or  columns  a  and  ft,  and  ef  i         «™-  «s«, 
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)f  the  inverted  arches. 


Subdivision  First — StoTie  CorutnictiorL 

Section  Second — Stone  Masonry,  —  The  two  principal  kinds  of  stone 
y  are  "  ashlar  "  and  "  rubble."  Ashlar  consists  of  stones  cut  and  dressed  to 

sizes  ;  it  is  the  strongest  method  of  building,  although,  from  the  expense 
ling  the  stones,  it  is  not  so  often  followed.  The  front  or  outside  of  an 
vail  is  termed  the  face,  as  the  inside  is  termed  the  back :  the  stones 

o 


{ 


210 


PRACTICAL  CONSTRUCTION. 


Fig.  154. 
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composing  these  are,  therefore,  styled  tlie  facing  and  the  backing.  When 
the  courses  —  that  is,  the  horizontal  layers  of  the  stones  —  are  of  legnlar 
and  equal  thicknesses,  the  style  of  building  is  called  regular  coursing;  if  of 
unequal  thicknesses,  irregular  or  random.  The  upper  surface  of  each  stone,  as 
it  lies  on  the  course,  is  called  the  "  bed ;"  and  the  method  by  which  the  con- 
nection is  made  between  the  different  stones  is  called  the  ^^  bond.'' 

941.  For  cuhlar-work  the  stones  are  generally  from  28  to  30  inches  long, 
12  to  18  wide,  and  5  to  9  thick.  The  sizes  will  depend  upon  a  variety  d 
circumstances  ;  but,  as  a  general  rule,  the  breadth  should  never  be  less  tban 
the  thickness,  and  never  exceed  twice  this  dimension — the  length  of  the  stone 
not  exceeding  three  times  its  thickness.  Every  care  should  be  taken  to  baTe 
the  stones  well  dressed;  the  closer  they  fit  together,  the  better  the  woik: 
unequal  settling  will  certainly  result  irom  unequal  surfaces,  if  not  actual  fiic- 
ture  of  the  stone  from  the  unequal  pressure  on  the  difierent  points.  All  the 
surfaces  should  be  at  right  angles  to  the  direction  of  the  pressure.     The  pno- 

tice  so  often  adopted  by  scamping  workmen,  of  dressing  the  stonee 
a  few  inches  from  the  face,  should  be  carefully  avoided.  Yfhm 
this  plan  is  followed,  voids  or  empty  spaces  will  be  left,  as  a  ft  in 
fig.  154 ;  and  unequid  settling,  and  possibly  fracture  of  the  stones 
at  the  joints,  will  be  the  result.  Where  the  backing  of  an  ashbr 
front  is  of  rubble,  this  tapering-off  of  the  blocks  to  the  back  iniy 
be  tolerated  as  affording  a  good  bond  between  the  facing  and  the 
small  stones  composing  the  rubble  backing ;  but  even  in  this  cim 
the  stones  should  be  dressed  as  far  back  from  the  flEtce  at  least  as  a  foot. 

942.  Rubble- work  is  sometimes  used  as  a  backing  for  ashlar  facing.     This  is 

by  no  means  a  good  plan,  for,  the  modes  of  building  beisg  so 
dissimilar,  unequal  settlement  is  likely  to  take  place,  and  die 
backing  to  be  separated  from  the  facing.  The  method  iUos- 
trated  in  fig.  155  is  a  good  one,  and  will  be  cheaper  than  solid 

b  ashlar- work,  and,  if  carefrilly  built^  nearly  as  strong :  ahvA 
c  d  are  thorough-band  stones  across  the  breadth  of  the  wally 
the  smaller  stones  forming  the  front  and  back  of  the  waD, 
while  the  smallest  stones  of  rubble-work  fill  up  the  spaces  be- 
tween  them. 

943.  The  bed  should  now  be  carefully  cleansed  from  dust  and 
stone-chippings,  and  moistened  with  water ;  the  mortar  should 
next  be  laid  on  the  bed,  and  the  block,  with  its  under-sid^ 
cleansed  and  moistened,  lowered,  and  settled  in  its  plao^ 
by  blows  of  the  mallet.  The  joint  which  goes  up  against 
the  joint  of  another  block,  in  the  same  course,  must  be  as  carefully  made* 

The  vertical  joints  must  be  at  right  angles  to  tb^ 
horizontal  ones,  and  also  at  right  angles  to  the 
facing ;  by  this  arrangement  of  the  horizontal  ao^ 
vertical  joints,  the  greatest  strength  possible  ii 
given  to  each  block. 

944.  Heavy  blocks  are  raised  and  lowered  by 
what  is  called  a  "  lewis,"  as  illustrated  in  ^g,  156. 
An  aperture,  as  a,  is  made  in  the  upper  suifsuie  of 
the  stone  ;  two  wedges,  as  5  c,  of  wrought-iron, 
are  made  with  a  slope  to  correspond  to  tlie  slope  of  the  aperture  a  ;  a  flat  piece  d 
goes  between  them,  and  the  whole  are  united  by  the  bolt/.  In  using  a  lewis 
the  bolt  /  is  taken  out,  and  one  of  the  tapered  wedges,  as  b,  inserted  in  the 
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lolfl  a ;  the  other,  aa  e,  is  next  inserted  ;  laatlj,  the  flat  piece  d ;  the 
olt  /  is  tiien  pasaecl  throngh  them.    The  chain  is  ^^ 

ttacbed  Xa  the  ring  e  passing  through  d,  and  the 
eiulenc7  of  the  weight  of  the  stone  is  only  to  tighten 
be  wedges  6  c  in  the  hole  a.  Fig.  157  shows  a  lewis 
zed  in  the  stone. 

945.  In  ashlar-work,  the  stones  in  partiotilar  con- 
tmctions,  as  eoibankment  walls.  &o.,  are  often  re- 
aired  to  be  joined  together,  as  well  as  one  course  to 
lose  above  and  below  it.     To  effect  this  junction, 

doweU  "  or  "joffgla  "  are  sometimes  naed,  as  at  a  in 
g.  158,  or  as  at  S.    These  dowels  or  joggles  are  made 

f  copper  or  of  slate,  or  hard  stone,     lion  "  cramps  "       """  """ '"  * """  '"^'- 
tTarions  shapes  are  also  used  ;  the  object  being  to  give  them  as  complete  a 
old  of  the  stones  as  possible.     These  are  let 

ito  Btmilarly-ghaped  indentations  made  in  the      '''^'  "^ 

tone,  and  nrn  with  lead ;  two  of  which  cramps       \       \<t|  \\'     { 

re  jiown  at  c  and  c.     The  connection  of  the  t    I  V        I         V|  f 

DUBe  with  another  above  or  below  it  is  also  ^ 

lade  by  means  of  cramps,  aa  at  li  and  e.     Pro-  I  ^H  ^ 

tctioQB  are  sometimes  made  in  the  bed  of  one  ' 

lock,  and  corresponding  indentations  on  the  ^  3C°       ^K"      ir>- 

loder-ride  of  the  othor.     Fig,  159  shows  an-  *    ^^ — >— ^-^ 

rther  form  of  joggled  joint  ip™.l..  imolm..  »»o  oku.™.  rei.«>n.n™ 

946.  RiMU-worlc  is  of  two  kinds,  conrsed  and  """  "' 

niGomied,  or  regular  and  irregnlar.     In  the  conrsed  work  the  stones  are 

kuuner-dresaed  to  sizes  nearly  uniform  ;  the  conrses 

■ay  be  of  unequal  thicknesses.     In  nncoursed  mbble,  ^^  '" 

tlw  stones  are  prepared  by  knocking  off  all  the  sharp  \'^         j  j  V«^     ,'    \ ' 

■i^Ui.     The  bedding  ehonld  be  carefully  prepared,  ^       --■  JJ^    ".Ji^ij 

*nd  the  interstices  filled   in   with  smaller  pieces   or  i  ^''   T~    -^   '  A  ) 

"UppiDgs  pressed  into  the  mortar.     Aa  each  course  is      ,  ,  ■  I       ''"»"/ 

fioi'W,  grout  or  thin  mortar  should  be  applied  to  the  j»aL.oj[intr 

*irf>ce,  in  order  completely  to  fill  np  al)  the  interstices. 

''M  care  shonld  be  taken  to  place  the  stones  in  their  natural  or  qnany-bed 
P*ition,  which  is  indicated  by  the  lamina  of  the  stone.  The  great  art  in  birild- 
"%  nibble-work  nncoursed,  is  to  place  the  stones  of  different  sizes  in  such  a 
**J  M  to  interweave  with  each  otfier,  the  interstices  being  well  filled  up  with 
"•"tu.  To  test  if  rubble-masonij  is  well  built,  step  upon  a  levelled  portion 
'f  iDj  course,  and,  on  setting  the  feet  a  little  asunder,  try,  by  a  searching 
""Xion  of  the  legs  and  feet,  whether  any  of  the  stones  ride  apon  others. 
"Mn  the  stones  ride,  they  have  not  been  properly  bedded  in  mortar.  To  ascer- 
tiia  if  there  are  any  hollows,  pour  out  a  bucketful  of  water  on  the  wall,  and 

Awse  places  which  have  not  been  sufficiently  packed  or  hearted  with  small 

ttoDes  will  immediately  absorb  the  water. 

947.  Stows  DetaiU  of  House  in  Plate  XVITI,— In  fig.  160  we  give  elevation 
t[  stone  finial  to  house  in  fig.  1,  Plate  XVllI. ;  in  fig.  161,  section  of  mould- 
Dg  of  corbel  to  chimney;  in  fig.  163,  section  of  mouldings  of  chimney  cap; 
a  Bg.  163,  section  of  mouldings  of  string-course ;  in  fig.  164,  section  of  mould- 
igs  of  snmmer-stone ;  and  in  fig.  165,  section  of  mouldings  of  jamb  and  mul- 
on  of  doorway.  In  fig.  166  we  give  elevation  of  finial  for  house,  the  elevation 
f  which  is  in  fig.  2,  PUte  XVIII. 
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18.  Sione  Details  of  House  in  Fig.  36  in  the  Italian  Style. — In  fig.  167  we 
I  mouldings  of  '* capping;"  in  fig.  168,  mooldings  of  window  comice ;  in 
.  169  and  170,  Buggestions  for  stone  balcony  fronts. 

Fig.  168. 
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949.  Stone  Details  of  House  m  Fig.  A5  in  the  Tudor-Gothic  Style.— In  %.  171 
we  give  an  enlarged  drawing  of  "  finial"  to  apex  of  gable ;  in  fig.  172,  drawing 
of  "  drip-stone "  to  breakfast-room  window,  of  which,  in  fig.  45,  we  give  an 
elevation  (and  in  plan  at  c^  d!,  fig.  41) ;  and  in  fig.  173,  section  of  mouldings  oi 
"  string-course." 

950.  In  fig.  174  we  give  mouldings  of  cornice  to  window  of  house  in  fig 
64 ;  and  in  fig.  175,  mouldings  of  chunney-cap  to  house  in  fig.  67. 


Fig.  174. 
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951.  Section  Third— BrticA;  Construction, — Brick  Footings. — In  brick-wori 
when  a  brick  is  placed  with  its  side  parallel  to  the  length  of  the  wall,  as  a,  fi| 
176,  it  is  called  a  "  stretcher  ; "  when  its  end  is  parallel,  or  its  side  at  rig! 

angles  to  the  length  of  the  wall,  as  6,  it  is  termed  a  *'  header 
In  forming  brick- work  footings,  it  is  advisable  to  have  all  tl 
outside  courses  headers,  as  b.  The  benefit  derived  &om  attendn 
to  this  is  obvious  enough  on  examining  the  diagram  in  fig.  17 
For,  let  the  line  c  d  represent  the  outside  line  of  the  sucoeedii 
course,  then  it  is  obvious  that  the  brick  a  (stretcher)  sustains  tl 
pressure  of  the  superstructure  over  half  of  its  surface  only ;  whi 
the  brick  h  (header)  sustains  it  over  nearly  three-fourths  of  i 
surface.  We  have,  in  the  Book  of  Farm  Implements  and  Madm 
shown  that  the  more  uniformly  (Strength  of  Materials)  a  weight 
pressure  is  distributed  over  a  material,  the  greater  the  weight  which  it  o 
support.  Thus  by  increasing  the  width  of  the  offset  of  the  footing,  as  say 
the  line  ef  the  bearing  surface  of  each  brick  b  and  a  is  much  reduced. 

952.  In  fig.  177  we  give  a  sketch  showing  the  arrangement  of  brick  &c 
ings  adapted  for  a  14-inch  wall  a  6,  with  the  footings  c  d^  e  fg^hi  j.  1 
fig.  178  we  give  the  plan  of  the  footing  h  i  j  in  fig.  177,/e  being  the  bread 
or  thickness  of  the  wall,  the  length  being  in  the  direction  e  g.  Make  t 
set-off  equal  to  half  the  width  of  a  brick,  or  2J  inches,  this  will  give  t 
lines  a  d,  a  bj  and  d  c ;  these  two  last  being,  of  course,  continued  as  lo 
as  the  wall.  Fig.  179  shows  the  arrangement  of  the  course  e  /  ^  in  fig.  1' 
the  width  of  which  b  d  corresponds  to  the  width  a  d  in  fig.  178.  This  cou] 
is  made  up  of  two  rows  of  headers  g  and  h,  fig.  179,  placed  on  each  side 
stretchers  e  and  /.     Setting-ofif  as  before  the  distance  of  half  a  brick  Inread 
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j  i  and  k  I  stretching  along  tlie  waU. 


Fig.l' 


^5n 


i',  and  it  I  will  be  obtained, 
\  the  plan  of  the 
I  «  (2  in  fig.  177,  the  line 
neeponding  to  j'  it  in  fig. 
Id  this  coaree  there  are 
owe  of  headers,  placed 
0  end.  Sot-ofF  as  be- 
'■i  inches,  and  the  lines 
itfde,  will  be  obtained, 
;  the  space  for  the  wall 

6  in  fig.  177.     Of  this      -„;,: n-...»«..o™.o,™™,. 

'  aJcd,  fig.  181,  istlie  — "•"  i ««  «  «.  «or 

oniposed  of  headers  and  two  stretchers.    If  the  reader  wonld  take  ttao- 
f  all  these  sketches,  figx.  178  to  181  inclusive,  and  Boperpose  fig.  179 
178,  and  fig.   180  on  fig.  179,  aoA  fig.  181  on  fig.  180,  he  wonld  find 
le  joints  of  all  the  bricks  of  uoh  course  would  he  against  the  solid  parts 


L_ 


Fig.m 

=Z3 


li=i 


«,(.., 


.  j» 


bricks  in  the  coarse  immediately  beneath,  just  as  shown  in  the  seotion 
177.  Should  a  9-inob  wall  be  required,  as  shown  by  the  dotted  lines 
fig.  177,  the  bricks  will  be  laid  aa  in  plan  t^'  k  I,  fig.  181 ;  j  t  will  cor- 

i  with  A  /,  il  with  /  e,  and  j  k  with  A  g. 
Briek  Walh.~%\Dtx  the  repeal  of  the  duty  on  bricks,  they  are  made  of 

iS  and  shapes ;  but  the  dimensions  of 

y  bnilding-bricks  remain  still  as  before 

)ly,  9  inches  long,  4^  inches  wide,  and 

!•  thick.     Each  course  is  thus  of  the 

spth,  being  regulated  by  the  tliickness 

bricks.     The  facing  of  brick  walls  is 

up  in  two  ways — "old  English"  and 

sh"  "bond."  The  English  ia  illustrated 

182 ;  in  tliis  the  courses  are  made  up 

sate  rows  of  headers  and  stretchers : 
are  stretchers,  c  c  are  headers.     The 

sh"  bond  is  illustrated  in  fig.  183;  in 

:h  course  is  made  up  of  headers  and 

ra  alternately  :    a  a  are  stretchers,  b  b 

ierS.  njMiin  r.t.Bi,-.'iL.  J  ™cb  to  tbi  km. 

The  Flemish  bond  is  considered  to  look 

^  but  the  old  English  is  undoubtedly  the  strongest.  In  the  Flemish 
comparatively  little  lateral  tie,  as  the  length  of  the  stretchers  predomi- 
er  that  of  the  headers.  In  the  old  English,  on  the  conttsry,  the  bond 
eotioD  between  the  various  parts  is  very  complete,  the  headers  giving 


F^.  IM, 
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good  bond  across  the  wall,  the  stretchers  along  it  As  brick  walls  are  apt  to 
split  or  rupture  transversely,  or  in  the  direction  of  their  thickness,  and  laterally 
in  the  direction  of  their  length,  every  attention  should  be  paid  to  avoid  this 
tendency.  Old  EngHsh  bond  is  preferable  to  Flemish,  on  this  account  chiefly, 
that  the  frequency  of  the  headers  gives  strong  lateral  bond.  To  afford  the 
mortar  a  secure  hold  of,  or  to  enable  it  to  '^  key  "  to  the  brick,  bricks  are  now 
sometimes  moulded  with  shallow  rectangulsir  indentations  on  the  upper  and 
under  sides ;  into  these  the  mortar  is  pressed,  forming  a  '^  key  "  or  hold. 

955.  Still  further  to  secure  the  advantages  of  a  good  *'  bond  "  in  the  strno- 
turo,  "  bond- timber"  is  often  used  to  connect  the  wall  longitudinally.  This 
consists  of  timber  of  some  3  or  4  inches  square,  or  of  such  dimensions  as  the 
builder  thinks  fit,  built  into  the  centre  of  the  thickness  of  the  wall,  and  running 
along  in  the  direction  of  its  length. 

956.  Bond-timber  is,  however,  fast  falling  into  disuse,  in  view  of  the  superior 
advantages  of  hoop-iron  for  binding  purposes.  Timber  is  apt  to  rot  when  im- 
bedded in  the  wall,  and  no  external  evidence  is  given  of  its  decay ;  but  this 
objection  does  not  hold  against  the  use  of  hoop-iron.  Sir  I.  E.  Brunei  was  the 
first  who  introduced  this  material  for  binding  purposes,  and  its  use  has  gradually 
extended,  till  it  is  all  but  universal  in  good  constructions.  Experiments  hare 
proved  that  brick  beams  have  been  strengthened  ten  times  with  the  use  of 
cement  and  iron-hoop  bonds.  The  hoop-iron  should  be  slightly  rusted  before 
being  built  in,  as  the  adhesion  of  the  mortar  is  thereby  better  secured.  Two 
strips  of  the  iron  should  be  laid  along  the  length  of  each  course ;  where  economyi 
however,  is  more  consulted  than  efficient  workmanship,  one  only  may  be  used. 
It  should  be  remembered  that  the  strain  the  hoop-iron  bond  has  to  sustain  is 
that  of  tension. 

957.  Tyermanna  Hoop  Bond, — In  ^g,  184  we  give  a  sketch  of  Tyermann's 

hoop-iron  bond,  which  is 
^'      '  prepared  from  the  ordi- 

nary hoop-iron  by  notch- 
ing it  at  intervals  of  llf 
inches,  on  both  sides  al- 
ternately, and  turning  one 
side  of  each  notch  in  succession  in  contrary  directions  on  the  reverse  sides  of 
the  iron,  thus  forming  reversed  claws,  which  are  so  bent  that  a  direct  end  aboi- 
ment  of  the  iron  is  presented  longitudinally,  ofiering  a  most  powerful  vA 
effectual  resistance  in  both  directions,  and  which  become,  when  built  into  tb© 
brickwork,  imbedded  in  the  structure,  an  effectual  means  of  preventing  the  pofi- 
sibility  of  a  longitudinal  slip,  and  affording  thereby  a  complete  and  permaneni 
bonding  together  of  the  whole  building.     Manufacturers,  J.  Perry  &  Sons,  Bit- 
field Works,  Bilston. 

958.  In  carrj'ing  up  walls  in  old  English  bond,  the  "  quoins,"  or  comerB» 
must  bo  commenced  with  a  half-brick,  termed  a  "  closure  "  or  "  cloaer."    The 
same  must  also  be  attended  to  in  Flemish  bond  walls ;  the  object  of  this  being 
that  the  bricks,  as  they  are  laid  down,  shall  **  break  joint."     For  instance,  in 
an  old  English  9-inch  l)oiid  wall,  in  the  course  of  stretchers,  it  is  obvious  tint 
if  the  second  lino  of  stretchers,  making  up  the  thickness  of  the  wall,  started  fcir 
with  the  first  line,  all  the  joints  would  lie  against  each  other ;  but  by  putting 
in  a  half  of  a  brick  at  the  end,  and  starting  with  a  whole  brick,  all  the  joints  of 
the  second  row,  in  the  direction  of  the  breadth  of  the  course,  will  lie  against 
the  solid  parts  of  the  facing  bricks.     In  fig.  185  we  give  the  plan  of  the  first 
course  of  a  9-inch  wall  in  old  English  bond ;  and  in  fig.  18^  the  plan  of  the 
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Pig.  186. 


FLAN  or  FiiiaT  oooRas  or  O-xvob  waxl 

IN  OLD  BVOUaK  BOin>>— «aAX.>, 
^  IMOH  TO  TBI  FOOT. 


Flg.l8«. 


PL,Aji  ov  aaooirs  oonRas  or  Bjmob  walc. 

— aOAlX.  ^  DfCB  TO  THB  FOOT. 


Fig.  187. 


oouTse.  In  fig.  186,  the  position  of  the  stretchers  a  a  a  in  fig.  185  is 
J  the  headers  a  a ;  while  in  fig.  185,  the  position  of  the  stretchers  cedi 
J  is  taken  by  the  headers  b  b.  In  fig.  185, 
rting  the  closer  c,  the  joints  of  the  second 
d  are  carried  to  the  solid  parts  of  the  first 
sand  stretchers  a  a.  If  the  closer  had  not 
serted,  one  of  the  joints  of  d  would  obvi- 
aye  come  to  the  joint  of  a  a.  The  same 
I  prodnced  by  inserting  the  closer  b  in  fig. 
Corresponding  plans  of  Flemish  bond  are 
in  figs.  187  and  188 ;  c  and  c  being  closers. 
In  Flemish  bond  the  facing  is  generally 
f  a  superior  quality,  of  brick,  and  to  serve 
3  headers  are  not  whole-length  bricks,  but 
through.  This  is  a  practice  utterly  wrong ; 
headers,  on  which  depends,  or  should  de- 
he  transverse  strength  of  the  wall,  have  no 
'  the  back  part  of  the  wall.  The  conse- 
is  that  the  "  backing  *'  and  "  facing  "  sep- 
om  each  other,  and  the  whole  structure  be- 
mdangered. 

WaUs. — In  carrying  up  walls,  the  courses 
be  taken  up  as  uniformly  as  possible,  in 
\  insure  regular  and  equal  settlement.  If 
lot  attended  to,  and  one  part  a  is  carried 
;h  higher  than  d,  fig.  189,  the  wall  will 
rack.  All  buildings  settle  or  shrink ;  and 
arts  which  are  built  up  first,  and  allowed 
3  first,  wiU  remain  stationary,  so  that  when 
seeding  pjui;  is  built  up,  its  settlement  will 
t  to  be  separated  from  the  first-built  por- 
yi  agreements  should  specify  that  no  par- 
part  is  to  be  built  up  exceeding  4  feet  in 

As  each  part  is  thus  built  up,  its  ends 
Qot  be  made  square,  but  the  courses  should 
te  so  as  to  afford  a  series  of  step-like  pro- 
.,  as  fipom  ft  to  c,  ^g.  189,  which  will  afford 

bond  to  the  next-built-up  portion.     The 
r  mortar  between  the  bricks  should  not  ex- 
^uarter  of  an  inch  in  thickness ;  it  is  a  sign 
instruction  when  thick  patches  of  mortar 
I  between  the  bricks.    The  brick  should  be 
tted  before  setting,  to  free  it  from 
»r  likely  to  prevent  adhesion  of  the 
The  morter  should  be  carefuUy 
over  the  brick,  and  the  one  to  be 
well  rammed  down  with  the  trowel, 
kt  ifl  better,  pressed  down  with  a 

motion.  The  joints  in  the  face  of 
k  should  be  finished  off  with  what 
1  a  '^  straight-ruled  joint." 

—  •  «.  ^1  .  MOSX  or  CABRTIVO  OF  BBIOX  oooRaxa— 

In  caiiymg  up  wails,  small  piers,  acAu.  i  xvcb  to  m  root. 


PLiAM  ov  rinaT  oonnas  or  0-tMca  waix 

IV  PL.BMiaH  BOND— aUAUB.  \  IMOH 
TO  IBB  rOOT 


Pig.  188. 
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as  e,  fig.  190,  Bhoald  be  carried  np  from  the  footings,  on  which  to  la;  tbe 
flooriog-joista  d.     This  allows  the  air  to  circulate  rouod  the  end  of  tlM  jcut, 
and  tends  greatly  to  preserve  tlie  timber.  The 
"s  '*;_  plan  of  building  in  the  ends  of  the  joists,  u  the 

joist  b  in  the  wall  a  a,  fig.  ISO,  is  greatly  toto 
reprehended :  the  decay  of  the  timber  is  bastened, 
and,  as  it  decays,  irregalar  settlement  of  lbs 
walls  is  likely  io  enane.  In  the  npper  walk,  u 
piers  cannot  conveniently  be  bnilt,  the  plan  illnt- 
tral«d  in  fig.  191  should  be  adoptod,  to  Becon 
the  advantages  of  a  circnlation  of  air  round  the 
ends  of  the  joists.  In  this  illustration  the  end 
of  the  joist  or  beam  .a  rests  in  an  apertun  or 
wall-box,  formed  by  two  stone  or  wooden  ilila 
.  b  and  b.  The  width  of  this  aperture  shonld  be 
greater  than  the  breadth  of  the  beam,  so  ailo 
enable  the  air  to  circulate  round  its  sides  as  well  as  round  its  end  aod  top,  u 
at  c,  fig.  191 .  For  securing  the  ends  of  large  girders,  wall-boxes  or  shoes  of 
oast-iron  are  built  into  the  wall  in  which  the  ends  of  the  girders  are  insertei 
Fig.  192  shows  a  bearing  wall  in  which  the  joist  a  rests  on  a  wall-plate  (. 


962,  In  the  case  of  openings — as  doors  and  windows — in  walls,  it  is  esaoitial, 
in  sound  construction,  to  arch  them  over,  as  in  fig.  193.  Where  the  opening  ii 
narrow,  good  conBtruction  may,  to  a  certain  extent,  be  insured  by  the  use  of  Btnmg 
and  sound  timber  lintels,  fig.  193.  For  openings  of  doors  and  windows  of  the 
ordinary  extent,  the  size  of  this  lintel  may  be  5  inches  by  4  inches,  a  bearing 
of  at  least  14  inches  on  the  walls  being  given  to  it,  as  from  &  to  c,  fig.  194.  A 
flat  arch  may  bo  eubstitutod  for  the  lintel,  as  fig,  194.  If  this  is  used,  as  the  whole 
strength  depends  on  the  mortar,  it  will  be 
f'^  'w  advisable  to  use  cement  of  a  good  quali^ 

^s"-^  and  hoop-iron  bond.     As  evidence  <rf  the 

~—^  -  _  amazing  increase   of  transverse    strength 

~~      obtained  by  the  use  of  cement  and  hoop- 
iron  bond,  we  here  cite  an  experiment  <^ 
[  Colonel  Pasley.     Brick  beams  were  made 

10  feet  long,  18inches  wide,  12  inches  thick, 
E         of  four  courses,  and  made  to  rest  on  brick 
._-.c^.  1  .>=  a  T  TB.  r^        piers      The  first  beam  was  built  with  pute 
cement  only ;  the  second  with  pnre  cement 
and  hoop-iron  bond,  two  pieces  being  placed  at  the  upper  and  lower  joints,  and 
one  in  the  centre,  thus  z-z;  the  third  beam  was  buUt  with  moriar  only.    The 
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breaking- weight  was  placed  in  the  centre  of  the  beams,  between  the  two  pieces. 
No.  1  (pure  cement)  was  broken  across  with  498  lb. ;  No.  2  (pure  cement  and 
hoop-iron  bond)  was  broken  with  4723  lb.;  No.  3  (mortar  only)  took  a  weight 
of  459  lb.  only  to  break  it. 

963.  Arches. — To  enter  fuUy  into  the  "  theory  of  equilibrium "  of  arches, 
would  be  beyond  the  scope,  and  exceed  the  limits  of  this  work ;  we  shall  there- 
fore only  refer  to  a  few  forms  of  arches  of  ordinary  occurrence. 

964.  An  aroh  is  the  disposition  of  the  building  materials  in  a  curved  form, 
the  mntoal  pressure  of  which  enables  them  to  sup- 
port large  weights  pressing  upon  them.  In  fig.  195 
the  wedge-shaped  blocks  a  to  a  are  termed  the  vous- 
9wr9;  the  central  h  are  the  key -stones ;  the  line 
formed  by  the  external  surface  of  the  blocks  c  to  c, 
the  extradas ;  the  line  formed  by  their  internal  sur- 
Cmm,  dio  dj  the  miradosj  or  soffit.  The  distance  from 
d  to  d  is  called  the  sparij  that  fromy  to  b  the  rise  of 
the  arch.  The  parts  receiving  the  thrust  of  the 
aich  e  and  c,  or  those  from  which  the  voussoire,  a  to 
a,  spring,  are  called  the  abutments. 

965.  The  flat  arch  illustrated  in  fig.  194  is  applicable  to  narrow  openings, 
where  the  weight  of  materials  over  them  is  not  great.  Gbeat  care,  however, 
should  be  taken  to  get  a  proper  slope  or  bevil  to  the  bricks,  or  a  ^^  skew-back,*' 
as  It  is  termed.  To  proportion  this,  let  d  e,  fig.  194,  be  the  width  of  opening ; 
from  d  and  «,  with  d  «  as  radius,  describe  ares  cutting  in/.  From /draw  lines 
fd,fe^  forming  an  equilateral  triangle  with  d  e ;  and  continue  them  to  g  and  h. 
All  the  joints  of  the  bricks  should  converge  to  the  point/  To  insure  good 
CQQStmction,  the  use  of  parallel  bricks  should  be  carefully  avoided.  The 
IxriekB  should  be  rubbed  to  the  proper  shape,  so  that^  when  placed  in  their 
lespectiTe  situations,  the  whole  joints  will  lie  close  to  each  other.  If  parallel 
bricks  are  used,  their  upper  joints  naturally  open.  If  cement  is  used,  the  work 
skould  be  quickly  done,  as  it  sets  rapidly ;  possibly  the  better  way  will  be  to 
use  bine  lias  mortar.  Arch  bricks  of  the  proper  bevel  and  curvature  are  now 
made  to  suit  arches  of  all  sizes. 

966.  In  all  cases  where  the  opening  is  wide,  or  a  large  amount  of  material  is 
leetixig  above  it,  as  in  the  case  of  openings  near  the  ground-level,  circular,  elliptic, 
ors^^ental  arehes  must  be  constructed.  In  fig.  196,  a  segmental  arch  is  illus- 
trated at  a  6,  a  semicircular  arch  at  c  d.  The  bricks, 
to  insure  good  construction,  should  be  carefully 
robbed ;  but  to  lessen  the  amount  of  the  opening  of 
the  joints  at  the  upper  ends,  it  is  considered  a  good 
plan  to  divide  the  depth  of  arch  into  two  concentric 
circles  or  arcs.  Thus,  a  9-inch  arch  may  be  made 
up  of  two  rings  of  half-bricks,  as  from  a  and  d^ 
fig.  196. 

967.  Hollow  Walls  of  Brick. — We  now,  in  con- 
dading  our  remarks  on  brick-work,  present  a  few 
notes  on  the  construction  of  hollow  walls.  These 
may  be  constructed  of  the  ordinary  solid  bricks,  so 
airanged  as  to  present  cavities  in  the  direction  of 
their  length,  or  the  bricks  themselves  may  be  hollow.  In  whatever  way  con- 
■tracted,  the  ''  principle "  is  so  good,  that  it  should  be  adopted  in  all  cases 
where  the  important  advantages  of  security  from  damp  and  the  saving  of 
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material  ore  doeired.  To  the  agriculturiBt  the  prevention  of  damp,  irbidi 
hoUow  walla  ineure,  ia  alona  of  great  iiaportance. 

9G8.  We  shall  first  notice  the  methods  adopted  to  conetmct  hollow  walli  viHt 
ihe  ordinary  solid  bricks.     In  fig.  197  we  illuatrato  Deam'a  method  of  bmUiDg 
9-inoh  hollow  walla.     In  tbia  method  the  couraea,  ap  to  the  gromid-leTsl,  m 
built  in  old  EngllBh  bond.       The  next  couiae  immediately  above  is  fonwi 
of  two  rowB  of  stretchers  a  b  laid  on  edge.    The  next  conise  above  this  of  am 
of  headers,  e  d,  laid  on  their  flat  aide,  edg« 
to  edge.     The  saviiig  of  material  bjtbii 
arrangemeat  is  oonaiderable,  and  the  txt- 
ing  of  mortar  also  ;  for  it  is  evident  thit 
the  spaces  between  the  edges  of  the  low 
headers,  blbc  d,  which  lie  over  the  hdlov 
beneath,  have  no  mortar  between  them;  u 
that,  in  fact,  a  hollow  wall  &om  top  to  bat' 
torn  IB  secured.    In  fig.  198  we  give  tn 
iUuBtration   of  a  method   of  building  u 
11-inch  hollow  wall.     By  driving  in  wood 
TBI  looT  bricks  here  and  there,  as  at  ft,  fig.  198,  laC 

nailing  vertical  battens,  aa  c,  on  which  to  nail  boarding  laths,  the  advantigM 
of  a  donble  hollow  wall  may  be  obtained.  If  this  is  not  adopted,  and  the  inadt 
is  wished  to  be  plastered,  the  expense  « 
laths  may  be  saved  in  this  form  of  bollof 
wall,  as  Uie  hollow  spaces  will  afford  excel 
lent  "  keys"  for  the  plaster  to  be  seonred  b 
the  walls.  In  fig.  199,  we  illoatrate  a  metho* 
of  building  a  14-inoh  hollow  wall,  coDBtnd 
ed  hj  placing  a  row  of  two  stretchers  and 
header  on  opposite  aides  of  the  wall. 

969.  Another,  and,  since  the  introductio'' 
of  improved  machinery,  a  more  geneialL 
adopted  method  of  forming  hollow  walls,  i 
to  use  hollow  bricks.  A  great  man;  fine 
of  this  species  of  brick  have  been  introdnced.  In  figs.  200  to  211  we  gic 
various  views  of  Hoberts'  patent  bonded  hollow  bricks.  "  By  the  forms  adopts 
in  the  patent  hollow  brick-work,  a  perfect  bond,  running  longitudinally  throng 
the  centre  of  the  wall,  ia  secured  ;  all  headers  Euid  vertical  joints  passin 
through  it  are  avoided;  internal  as  well  as  external  strength  ia  obtained, -aD 
every  fecility  given  for  fixing  the  floor-plates  and  other  timbers ;  whilst,  b. 
the  parallel  longitudinal  cavities,  ample  security  for  dryneaa  ia  afforded,  aD' 
great  facility  ia  presented  for  ventilation,  as  well  as  for  the  conveyance  of  arO 
ficial  heat,  the  transmission  of  pipes,  &c."  The  aize  adopted  by  the  patents 
makea  the  work  look  bolder  than  ordinaty  brick,  three  conraes  rising  1  foot  O 
height,  the  length  being  12  inches.  The  number  of  joints  is  thus  reduced 
one-third.  Nino  of  the  liollow  bricks  go  as  far  as  sixteen  ordinary  bricks.  Kot 
the  least  advantage  of  this  and  other  forms  is  the  extreme  lightness,  insonngi 
large  saving  in  the  coat  of  carriage. 

970.  Wo  now  present  a  few  illuBtrations  of  this  important  system.     In  fig 

200,  we  give  the  representation  of  an  elevation  of  dwarf  wall,  of  which,  in  fig 

201,  we  give  a  section.  The  section  of  a  14-inch  hollow  wall  is  shown  ij 
fig.  202.  9-inch  walls  can  be  built  by  the  use  of  the  "  extenial  paten 
Inioks,"  one  of  which  is  shown  to  the  right  of  fig.  203,  along  with  the  "quoi] 
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k,"  showD  to  the  lefl  of  Bame  figure ;  and  the  "jamb  brick"  to  tlie  right  of 
Avowing  fig.  204.  Where  walla  thicker  than  9  inohee  are  required,  the 
a  of  brick  Bhowo  in  tiie  centre  of  fig.  203  is  used  in  conjunotioD  with  the 


len  jnst  described.  The  fonn  of  brick  shown  to  the  right  of  fig.  204  is  used 
internal  jambs  and  chimneys,  and  is  S^  inches  long.  The  two  other  Btretchers 
this  figure  show  how  one  or  two  angles  may  be  chamfered  in  the  process 
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of  making  by  the  same  die.     The  form  of  brick  seen  to  the  right  of  fig.^ 
205  is  used  for  4|-mch  partitions,  of  which  fig.  206  is  a  sectional  elevatioi^ 


Fig.  205. 


▼ZBwa  or  PABTrrxoM  Hoi.tx>w  bricks. 


•BCTzoa  or 
rMJOmom 


Fig.  207. 


BOLXOW  BRICK  TOR  LOUh  JAlf  MH   IM 
ALIKRMATK  COURDSS 


HCU.OW  BRICK   FOR  DCOR  JAMBO 
IM  ALTXKNAIK  COCRaxa. 


Fig.  209. 


Fig.  210. 


PLAN  or  AMaLKA  FOR  DOOR  JAMBS 
IN   ALIERMATX  COUHSKH. 


PI  AN  or  A.NOIXS  rOR  nOOHJAllRB 
IN  ALIKRMATK  COCRSX8. 


These  bond  with  the  splayed  bricks,  and  answer  for  floor  and  roof  arches  where 
the  span  does  not  exceed  7  feet.  The  form  of  brick  shown  in  the  centre  of  fig. 
205,  is  used  for  5  J-inch  partition  walls,  also  for  arch  bricks  used  for  floor  and 

roof  arches,  of  from  7  to  10  feet 
^^  ^-  span.    The  brick  to  the  leftig 

also  used  for  partition  or  inte^ 
nal  walls,  with  web  to  gi?e 
extra  strength,  and  to  adapt 
them  for  using  on  edge  in  par- 
titions of  3f  inches  thick,  to  rise 
in  6-inch  courses.     The  method  of 
setting  these  hollow  bricks  for  win- 
dow and  door  jambs  on  alteinate 
courses  is  shown  in  figs.  207  and 
208,  and  the  plans  of  angles  od 
alternate  courses  in  figs.  209  and 
210.     Much  economy  is  said  to  re- 
sult from  the  use  of  these  patent 
bricks.     The  inventor,  an  ar^tect 
of   established    reputation,   states 
that  9  patent  hollow  bricks  of  the  size  before  described — viz.,  12  inches  in 
length,  and  calculated  to  rise  1  foot  in  three  courses,  will  do  as  mucli  walHog  as 
16  ordinary  bricks  ;  whilst  the  weight  of  the  patent  bricks  but  littie  exceeds  that 
of  the  ordinary  bricks — an  important  consideration  with  reference  to  carriage, 
and  ease  of  handling.     If  niched  at  any  desired  part  with  a  sharp-pointed  ham- 
mer, they  will  break  off  easily,  and  tiie  angles  may  be  taken  off  with  a  trowel 
as  readily  as  those  of  a  common  brick.     The  bricks  for  the  quoins  and  jambs 
may  be  perforated  for  ventilating  purposes,  with  perpendicular  holes,  either 
square,  circular,  or  octagonal.     As  to  the  saving  effected  by  their  use,  the  fol- 
lowing comparative  statement  of  a  rod  of  ordinary  bricks,  and  a  rod  of  the  patent, 
will  afford  some  information  : — 

4000  ordinary  bricks  at  208., 
2450  pateut  bricks  at  25s.,    . 

Saving  in  bricks  per  rod 

4000  ordinary  bricks  at  248., 
2450  patent  bricks  at  30s.,    . 

Saving,    . 

4000  ordinary  bricks  at  288., 
2450  patent  bricks  at  35s.,   . 

I 

Saving,    . 


• 

• 

>                            • 

£4    6    0 
8    13 

1. 

£14    9 

• 
• 

£5    3    3 
8  13    6 

•    > 

• 

£19    9 

£6    0    5 
4    5    9 

• 

£1  14    8 

LARGE  -  SIZED  BRICKS. 
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Pig.  211. 


Dg  about  29  per  cent  in  fayonr  of  the  patent  bricks,  and  of  25  per  cent  in 
"tar  and  labour.  The  following  test  as  to  the  strength  of  the  hollow  bricks 
f  be  interesting :  six  bricks  of  good  quality  were  pnt  together  so  as  to  form 
ier  1  foot  long,  1  foot  high,  and  9  inches  wide ;  the  external  sides  being 
B  of  an  inch  thick,  the  internal  f  ths  of  an  inch  thick,  it  was  found  that  a 
Ight  of  6^  tons  caused  a  slight  crack,  only  perceptible  by  sound,  which  did 

increase  until  8|  tons  were 
oed  on  them.  With  9  tons  the 
isontal  beds  gave  way,  the  per- 
idicular  sides  remaining  unbroken, 
I  without  any  tendency  in  the 
sks  to  separate.  This  experiment 
I  made  at  the  eminent  architects 
I  builders,  Messrs  Cubitt,  of  Gray's 
I  Road,  London.  Roberts'  patent 
ided  hollow  bricks  are  also  well 
»pted  for  partitions,  as  also  for 
ning  fireproof  ceilings  and  floors, 
shown  in  fig.  211.  The  external  springers  are  of  cast-iron,  connected  by 
mght-iron  tie-rolls.  The  space  above  the  arch,  as  at  c,  is  filled  in  with  con- 
fce,  and  finished  with  a  boarded  floor  h  5,  resting  on  narrow  fillets ;  or  tiles 
f  be  used,  or  the  patent  bonded  bricks. 

171.  Grooved  Bricks. — In  order  to  secure  a  better  bond  in  brick-work,  bricks 
DOW  often  made  with  a  depressed 
iiollow  part  in  the  flat  side,  as  at 
ig.  212,  or  grooved,  as  at  h  b.  The 
fieesed  portions  afibrd  keys  for  the 
rtar. 

172.  iMrge-sized  Bricks  are  now 
luently  used.     They  save  mortar, 
I  a  building  is  quicker  erected. 
>73.  In  fig.  213  we  illustrate  Nor- 

and    Borrie's    hollow  brick, 


nas-pftoor  tlookb  and  onurHou  im  robirts'  hollow  brioxs. 


Pig.  212. 


a 


OROOVSO    BRICKS. 


Fig.  213. 


Pig.  214. 
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DSAX'8  HOLLOW  URIOC8. 


ng  a  stretcber,  and  h  a  header.  Tbese  are  rectangular, 
1  can  be  built  in  the  ordinary  way,  or  hollow,  as  by  any 
the  methods  illustrated  in  figs.  204,  205,  or  206. 
)1L  In  fig.  214  we  give  a  section  one-fourth  of  ftiU  size  of 
low  bricks  made  by  Thomas  Dean,  Wishaw  and  Coltness 
ck-works.  The  header  is  perforated  in  a  different  man- 
from  the  stretchers.  In  fig.  215  we  give  a  section  of  a 
low  tile  for  lining  walls  or  for  making  partitions.  They 
recommended  by  the  Association  for  promoting  Improve - 
it  in  the  Dwellings  and  Domestic  Condition  of  Agricul- 
kl  Labourers  in  Scotland. 


Fig.   216. 


STlWART'a  PARTTTIOH  TILB, 


aS4  PEACnCAL  CONSTHUCnON. 

975.  Section  Foukth — Embankments — Dams — Weira. — Onr  r 
subject  of  embankments  will  be  oonfined  to  the  oonsideistiou  of  those  courtn 
tioDB  of  compamtively  minor  importance — aa  those  for  rivulets,  the  protecti 
of  river  banks,  and  of  parte  exposed  to  the  action  of  the  sea — premisiiig  tib 
tnach  of  the  information  already  given  on  the  subject  of  "  FonudationB,"  • 
that  which  is  to  follow  on  "  Footings,"  will  be  applicable  to  the  ccmstrnotioti 
embankments. 

976.  In  order  to  detennine  the  dimensions  of  an  emhaakment  adapted  I 
tiie  pectdianties  of  a  locality,  the  bighett  point  to  which  the  water  of  the  rivok 
had  ever  reached  shonld  be  ascertained  from  the  best  evidence  which  canb 
obtained ;  and  if  the  embankment  is  made  1  or  2  feet  higher  than  that  pdiil 
the  land  may  be  considered  as  being  placed  in  safety.  The  next  considentiai 
is  the  distance  of  the  site  of  the  embankment  from  the  brink  of  the  water,  ^i 
every  place  where  the  bed  of  the  stream  is  narrow,  and  where,  of  course,  th 
flooded  current  will  attain  the  greatest  height,  the  embankment  should  nc 
only  be  higher,  bat  farther  removed  from  the  edge  of  the  stream.  Where  tli 
bed  of  the  stream,  on  the  other  hand,  is  broad,  and  there  is  ample  space  for 
slow  though  deep  cnrrent,  the  embankment  may  be  safely  placed  nearer  di 
water's  edge.  But  the  safest  plan  in  all  cases  is  to  aflbi;^  siifficient  tochd  fi 
the  water,  as  much  loss  has  been  occasioned  by  overflowings  of  rivers,  eve 
when  embanked,  by  contracting  the  channel  between  the  embankments  c 
opposite  sides  of  rivers  too  mncb,  from  a  mistaken  desire  to  reclaim  a  piece 
land  from  the  river-bank ;  forgetting  that,  in  proportion  as  the  river  increUi 
in  depth,  by  confinement  between  the  embankments  on  both  sides,  its  pow 
to  do  mischief  is  greatly  increased ;  and  it  may  even  overcome  the  strength 
the  embankment,  when  the  injury  committed  will  be  more  serioos  than  if  the 
had  been  no  embankment  at  all.  The  best  policy,  therefore,  is  to  give  d 
river  sufficient  room  to  flow,  and  also  to  remove  all  sudden  turns  in  its  cow 
against  which  the  water  may  strike  with  force,  or  be  reflected  with  violeni 
against  the  opposite  bank.  Let  all  curves  of  embankments,  whether  conoa^ 
or  convex  to  the  rivor,  present  surfaces  along  which  the  water  will  flow 
unbroken  sweeps,  not  in  all  places  conformably,  perhaps,  to  the  noftfraJ  foim 
its  channel,  but  the  form  of  the  channel  should  be  made  with  easy  sweep 
by  taking  away  portions  of  the  bank  on  one  side,  and  filling  up  deep  benda  o 
the  other. 

977.  Fig.  216  gives  a  vertical  section  of  such  an  embankment  as  may  snid 
to  keep  off  the  swollen  water  of  a  small  rivulet     It  is  formed  of  turf  deni«i 
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from  the  river's  bank,  and  faced  with  a  stone  dyke  to  prevent  its  being  injured 
by  stock  on  the  side  of  the  field,  where  the  dyke  answers  the  purpose  of  an 
efficient  fence.     The  line  of  the  embankment  should  be  marked  ofif  with  pins, 
and  the  turf  raised  along  the  breadth  of  ground  to  be  occupied  by  the  embank- 
ment.    In  raising  the  turf,  that  intended  to  cover  the  face  of  the  embankment 
next  the  stream  should  be  at  least  one  foot  square,  unbroken,  and  tough ;   and 
if  the  river-bank  does  not  afford  turf  of  this  description,  it  must  be  obtained 
elsewhere,  and  brought  to  the  spot     The  turf  to  build  the  face-wall  may  be  of 
any  description  possessing  tenacity  at  aU.     The  turf  for  the  sloping  bank 
Bhonld  be  cut  with  bevelled  edges,  so  that  each  turf  may  overlap  two  lower 
torfe  with  two  of  its  edges — the  one  edge,  the  lowest,  overlapping  in  the  direc- 
tion of  the  slope  of  the  bank,  the  other  overlapping  in  the  direction  of  the  flow 
of  the  water  of  the  river.    These  circumstances  settling  the  proper  and  relative 
position  of  the  turfs,  the  embankment  should  begin  to  be  constructed  at  the 
loweat  point  down  the  stream,  and  carried  upwards ;    and  it  should  also  be 
begun  at  the  water's  edge,  and  canied  upward  to  the  top  of  the  slope. 

978.  Suppose  the  turf  wall  a  b,  fig.  216,  to  be  4  feet  in  height,  then  a 

breadth  of  5  feet  from  b  to  c,  being  the  base  of  the  slope  of  the  embankment, 

may  give  sufficient  stability  to  the  structure,  and  slope  -to  the  face.     The  line 

i  c,  however,  will  vary  according  to  the  nature  of  the  gi'ound  on  the  river-bank. 

In  a  steep  part  it  may  be  less  than  5  feet,  in  a  gentle  slope  it  will  retain  its 

Proper  length,  and  in  a  sudden  and  narrow  hollow  it  may  be  necessary  to  fill  up 

4e  hollow  altogether,  in  order  to  make  the  bank  uniformly  even,  in  which  case 

the  slope  may  have  to  be  built  up  from  the  very  edge  of  the  water.     The  first 

<>peiation  in  the  actual  construction  of  the  embankment  is  building  the  turf- 

^  a  bj  the  sods  of  which  are  laid  with  the  grassy  face  downwards,  on  the 

■MW  principle  as  breaking  joints  in  masonry.     As  the  wall  proceeds,  earth  is 

**ken  from  the  field  in  spadefuls  to  pack  behind  it,  and  to  fill  up  the  entire 

oontentg  of  the  embankment  included  within  ab  c.     This  earth  should  be  free 

of  stones,  and  if  disposed  to  rise  in  lumps,  should  be  chopped  small  with  the 

1*^6,  and  beaten  firmly  with  a  wooden  beater.     After  a  sufficient  quantity  of 

Wh  has  been  placed  behind  the  turf  wall,  the  turfs  of  the  slope  c  a  are  then 

^gon  to  be  laid  at  the  lowest  point  c,  where  the  first  turf  <?,  with  the  grass  side 

upmost,  is  made  to  grip  under  and  abut  against  the  sward  e  of  the  river-bank 

"y  a  notch  cut  out  of  the  latter  with  the  spade,  the  object  of  the  notch  being  to 

plant  the  edge  of  the  turf  through  the  sward,  to  prevent  the  water  getting  hold 

wit  and  carrying  it  away.     Another  turf/  is  made  to  overlap  with  its  lower 

^ge  the  upper  edge  of  the  turf  d  just  laid,  and  the  earth  is  brought  behind  it 

^th  a  trowel,  or  with  the  hand,  to  the  shape  of  the  slope  c  a.     In  like  manner, 

^6  turfe  gj  A,  and  i  are  laid  one  after  the  other,  till  the  top  of  the  turf  wall  b  a, 

*^d  the  top  of  the  slope  c  a,  are  reached  at  the  same  time,  when  a  thick  turf  kj 

JJJth  the  grass  upmost,  covers  the  top  of  the  wall,  and  finishes  the  slope. 

'Mien  the  turfs  are  cut  square,  and  all  of  the  same  size,  which  they  should 

^pJTipulously  be,  they  are  quickly  and  evenly  laid.     The  whole  of  the  turfs  are 

^en  beaten  firmly  down  with  the  back  of  the  spade.     It  will  be  concluded 

^m  this  description  that  the  building  of  the  turf  wall  should  proceed  in  ad- 

^*^ce  of  the  laying  of  the  turf  upon  the  slope.     In  conjunction  with  the  turf 

^ork,  the  building  of  the  stone  dyke  I  m  may  proceed,  and  finish  the  whole 

^tebankment  at  once.     Such  a  dyke  as  is  here  required  is  called  the  single-faced 

^ykey  having  only  one  finished  face,  towards  the  field,  with  broad  projecting 

^vers  and  a  strong  cope. 

979.  The  cost  of  making  an  embankment,  4  feet  high  in  the  wall,  5  feet 
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broad  in  the  base,  and  casting  the  turf  for  it,  the  materials  being  all  at  hai^;::^ 
is  Is.  4d.  per  rood  of  6  yards.  If  the  turf  has  to  be  brought  from  a  distan  ^ 
the  cost  of  its  carriage,  and  casting,  of  course,  involves  a  greater  ezpec^^^. 
The  cost  of  building  the  face-dyke  five  quarters  high  will  be  Ss.  per  rood  o£  so 
lineal  yards^  and  the  quarrying  and  carriage  of  the  stones  vdll  be  as  mnch,  a 
9^.  per  lineal  yard. 

980.  Such  an  embankment  should  be  constructed  at  as  early  a  period  of  the 
season  as  possible,  to  give  the  turf  time  to  grow  together  before  the  occorrenoe 
of  the  earliest  flood.  In  a  very  dry  summer  the  turf  may  become  brown,  when 
water  should  occasionally  bo  thrown  upon  it  with  a  scoop  from  the  rivulet;  and 
in  any  kind  of  season  it  is  possible  that  a  turf  will  die  here  and  there,  when  it 
should  be  removed,  and  a  fresh  one  substituted.  Until  the  turfing  becomes 
converted  into  a  tliick  and  tough  sward,  it  should  be  frequently  inspected,  and 
every  gap  in  it  plugged  up,  whether  occasioned  by  accident,  such  as  the  feet  of 
cattle  trespassing  from  the  opposite  side,  or  the  burrowing  of  animals,  such  as 
rabbits  or  water-rats.  In  the  succeeding  season  the  grass  will  grow  luzuriantlj 
upon  the  embankment,  when  it  may  be  mown  early  in  summer,  to  give  it  tine 
to  grow  to  a  thick  sward  before  winter.  After  this  period  the  earth  will  become 
quite  firm,  and  the  embankment  require  nothing  more  than  a  general  super- 
vision every  year. 

981.  In  fig.  217  we  give  a  section  of  a  form  of  embankment  recommended 

Fig.  217. 


Sr7TICN  OW  RITKn  IMPANKMENT— BCAtJ.  -^  OF  AK  INCn  TO   TH«  FOOT. 

by  Mr  Johnstone,  for  low  ground  on  the  side  of  rivers.     The  slope  of  the  em- 
bankment towards  the  river  from  a  to  c  should  be  longer  than  that  of  the  law^ 
side,   as  from  h  to  d.     The  base  of  an  embankment,  as  a  c^  should  be  three 
times  its  height,  as  /  m ;  the  width  &  c  at  top  one-third  of  the  height  /  m.  The 
distance  of  the  foot  a  of  embankment  from  the  river,  as  the  distance  alc^J^ 
shown  in  the  figure  at  10  feet;  and  all  trees,  brushwood,  &c.,  should  be  re- 
moved from  the  space,  as  these  may  shake  the  earth  and  render  it  loose,  and 
give  admission  to  the  water.     The  earth  to  form  the  embankment  should  be 
taken  from  the  land  side,  none  from  the  river ;  this  obviates  the  necessity  of 
breaking  and  loosening  the  surface  next  the  river.     The  earth  may  be  taken 
from  adjoining  heights,  or  from  the  ditch  h  g  /,  which  is  formed  at  the  l)ack 
of  the  embankment,  to  lead  the  surface-water  from  the  field.       A  paling  or 
fence  e  should  be  put  up  at  the  outer  side  of  the  scarcement  ^  ^,  to  prevent 
cattle  from  going  up  and  trampling  upon  the  embankment,  until  it  be  consoli- 
dated and  well  swarded.     The  slope  of  the  embankment  in  this  case  is  sup- 
posed to  1)0  covered  with  grass  turf;  but,  in  the  absence  of  this,  a  stone  facing 
may  he  adopted. 

982.  The  body  of  the  embankment  may  be  formed  of  the  earth  in  the  im- 
mediate neighbourhood,  care  being  taken  to  beat  it  well  down ;  but  for  better 
security,  and  to  prevent  all  leakage — which,  in  time,  endangers  the  stability  of 
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>  embankment' — a  piiddle-wall  should  be  placed  in  the  centre,  as  shown  by 

>  dotted  lines  from  Z  to  m  in  fig.  217. 

)83.  Some  writers  state  that,  in  founding  the  embankment,  all  that  is  neces- 
y  is  to  remove  the  turf  from  its  site ;  it  is  obvious,  however,  that  this  only 
ids  virhere  the  subsoil  is  impervious  and  retentive.  If  it  is  light  and  porous, 
nitting  the  water  easily  beneath  the  embankment,  it  is  absolutely  essential  to 
.ke  a  complete  union  between  the  subsoil  and  the  lower  courses  of  the  em- 
[ikment  This  will  best  be  effected  by  sinking  a  trench  as  broad  as  the 
bankment,  the  trench  being  deep  enough  to  reach  the  retentive  soil.  Should 
central  puddle- wall,  as  represented  hy  ml  in  fig,  217,  be  used,  it  will  only  be 
oessary  to  make  the  trench  wide  enough  for  the  wall,  the  embankment  on 
her  side  resting  on  the  un turfed  soil. 

984.  As  the  stability  of  the  embankment  depends  upon  the  thorough  incor- 
iration  of  the  mass  of  earth  which  forms  it,  no  pains  should  be  spared  to 
<niie  this.  The  materials  should  be  placed  down  in  thin  layers,  and  eaoh 
ell  rammed  down  before  the  next  is  superimposed.  Mr  Thom,  the  well- 
nown  engineer  of  the  Shaws  Waterworks,  Greenock,  recommends  embank- 
aents  to  be  formed  of  alternate  layers  of  earth,  clay,  or  other  soil,  with  small 
•tones  or  gravel,  forming  a  species  of  artificial  puddingstone.  The  great  point 
to  attend  to  is  securing  the  materials  from  the  attacks  of  rats  and  other  ver- 
min; once  these  effect  a  lodgment,  tlie  deterioration  of  the  embankment  com- 
nwncee;  holes  are  rapidly  formed,  into  which  the  water  enters  gradually, 
^^Ashing  away  all  soft  material  it  meets  with.  Care  also  should  be  taken  to 
preserve  throughout  the  embankment  the  proper  slope  or  angle  of  its  sides ;  to 
|i»we  this,  a  wooden  template  or  mould  shoidd  be  made  to  guide  the  workmen 
^  laying  down  the  materials. 

985.  We  have  hitherto  referred  only  to  turf  as  the  material  for  facing  the 
Mopes  of  embankments ;  but  in  exposed  situations  the  river-side  will  be  most 
cfifectually  protected  when  a  stone  facing  is  employed.  This  facing  may  be 
^e  thus :  over  the  whole  of  the  river-slope  place  a  layer  of  broken  stones, 
^ot  less  than  8  inches  deep ;  ram  these  well  down.  Over  this  rubble-stones 
^  laid,  and  continued  upwards  beyond  the  line  where  the  waves  dash  at  their 
^^kest :  if  carried  over  the  top  and  down  the  land  side,  the  embankment  will 
^  secured  from  the  ravages  of  vermin.  This,  however,  will  be  so  expensive, 
***t  it  will  be  sufficient  to  stop  the  stone  facing  near  the  top  of  the  river-slope. 
■*<>  secure  a  good  bond  between  the  stones  of  the  facing,  piles  or  short  stakes 
^  driven  into  the  face  of  the  slope  at  intervals,  and  a  row  close  together  at  the 
l^^m  line. 

986.  **  ^V^len  the  surface  and  subsoil  are  both  of  a  gravelly  nature,"  says  Mr 
Sutter,  C.E.,  in  his  Prize  Essay  on  "  River  Embankments,"  in  the  Trans- 
WSwiw  of  the  Highland  and  Agricultural  Society  for  1858,  p.  317,  **the  work 
f  embanking  becomes  then  very  unsatisfactory'-,  and  the  water  will  filter 
iroogh,  should  the  flood  continue  for  any  length  of  time,  or  else  bubble  up 
om  below.  Many  methods  have  been  adopted  to  prevent  this,  but  all  attended 
ith  considerable  expense.  I  have  used  the  following  method,  and  it  has  been 
tended  with  success.  A  drain  a,  ^g.  218,  was  cut  behind  and  alongside  the 
ibankment  4  feet  deep,  and  filled  with  clay  from  an  adjoining  hill.  Clay, 
wever,  is  very  expensive  when  it  has  to  be  used  in  large  quantities,  and 
ly  not  readily  be  procured ;  and  even  this  method  would  fail  after  a  time, 
the  water  would  still  percolate  below  this  trench.  Again,  tlie  most  effectual 
ly  would  have  been  a  wall  of  clay  b  c,  fig.  218,  from  the  top  of  the  embank- 
fnt,      .      ...     If  no  clay  can  be  procured,  then  take  as  much  of  the 
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Boil  as  will  at  least  cover  the  face  of  the  emhankment  from  d  to  t,  vi 
though  it  should  have  to  be  made  up  with  gravel.    The  whole  face  » 


require  to  be  turfed ;  for,  should  anj  breakage  tabo  place  on  the  face,  the  gn 
forms  such  a  bad  element  tliat  it  will  all  go  by  the  run.  A  ditch  is  sometiQ 
formed  behind  the  embankment  for  leakage  water ;  tliis,  however,  unless  one 
certain  circumstances,  should  not  be  formed,  it  merely  weakening  the  stabili 
ot  the  whole  by  breaking  the  sur&kce,  and  causing  the  water  to  leak  mc 
readily  from  the  bottom  ot*  the  ditch." 

9S7.  Where  the  banks  of  a  river  are  perpendicular,  aud  composed  of  loc 
or  friable  earth,  the  beat  plan  to  prevent  the  continual  washing  away  by  t 
action  of  the  river,  is  to  slope  the  bimk,  as  shown  in  fig.  219,  from  a  to  fi  tot 
aurfaoe  of  the  water.  This  should 
done  early  in  spring,  and  the  slope  ccvei 
with  turf,  or  sown  "  very  thick  with  ■ 
seeds  of  some  small  mat-root«d  grass :  i 
creeping  Tneadow-graes  (Poa  replans) 
a  proiRT  gracs  fur  this  purpose."  1 
breast  of  the  bank,  from  6  to  c,  is  fort 
by  thmwiiiK  in  sniiill  stonos  about  the  f 
(jf  a  nuiu'M  liiiiid,  lhe  slope  Iwitig  a  c 
tinuntion    of  tliikt  from  a  to  b.      Tli 

,  .^ ,,...■.        ,  , .,  ....  ,  .*,,       stones  will  l>e  Ix-st  Ruiti'd  for  the  puqi 

if  taken  nIT  cultivable  land,  and  gi 
care  uliould  be  taken  to  make  the  slope  or  face  of  the  heap  as  smooth 
possible. 

98S.  On  till'  use  of  stones  for  the  ]irotoetinn  of  river-sides,  ilr  Oeorge  Steplii 
in  his  work  on  Irrigalion  and  Draining,  has  the  followin_i; :  "  The  sheathing 
protecting  of  rivor-BideB  with  smnll  stones  is  so  verj-  simple  in  itself,  tl 
where  stones  are  to  be  had,  tlieVe  is  not  the  least  difficulty  in  preserving  ti 
banks  at  a  trilling  oxjK'nse,  provided  the  injured  part  be  immediately  fil 
Instead  of  pnlting  a  few  cartloads  in  heaps  at  random  along  the  affected  p 
they  ought  to  be  laid  n.'p:uiarly  along  the  afTccted  part ;  for,  in  the  first  c: 
they  only  serve  to  break  the  cement,  forming  {>artial  waterfalls  where  there  \i 
none,  whereby  the  injury-  is  incrcsKed  instead  of  diminished ;  but  in  the  la 
case  the  bank  will  be  secured.  Even  in  districts  where  stones  cDunot  be  1 
half  the  ravages  comun'tted  by  waterrourKes  winding  tliroiigh  low  grou 
might  be  prevented  by  timely  and  jiulicionsly  kcei)iTig  down  tlie  perpendic 
banks,  and  sowing  or  planting  tlie  slopes  with  small-rooted  aquatic  plants,  f 
as  bog-reeds,  sedges,  water  spiderwort,  nislips,  and  seeds  of  any  kind  of  pi 
which  are  known  to  thrive  in  and  near  water." 
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9S9.  Where  the  tendency  of  a  river  is  to  scoop  out  a  place,  as  at  a,  fig. ' 

jetty  may  be  placed  obliquely,  as 

t  b,  which  will  have  a  tendency  to  *'  ^^' 

irect  the  cnirent  towards  c,  and 
revent  it  acting  on  a.  Care  shou  d 
9  taken  to  place  the  jetty  obliqnely 
>  the  course  of  the  atream,  as  at  & ; 

thrown  out  nearly  at  right  angles, 
1  at  d^  the  result  will  be  that  the 
ater  ia  projected  with  considerable 
troe  againet  the  opposite  point  e,  and 
e  reflected  with  increased  force  to- 

rarda  a.  A  jetty,  thrown  out  as  at  d,  will  require,  moreover,  to  be  made  much 
tronger  than  when  eloping  as  at  b.  Jetties,  in  slow-moving  streams,  will  be  best 
fhen  constructed  of  stones  loosely  thrown  in,  so  as  to  form  a  bank  eloping  on 
ither  aide.  Where  stones  cannot  be  had,  stakes  may  be  driven  in  some  2  or  3 
aet,  and  closely  wattled  with  brushwood,  or  fascines,  or  bundles  of  faggots. 
diese  will  gradually  arrest  silt,  floatlDg  materiats,  &c.,  and  in  time  a  bank  will 
le  formed. 

990.  As  to  this  method  of  placing  jetties,  Mr  Sutter  has  the  following  remarks, 
rhich  demand  attention,  all  the  more  from  his  opinions  being  at  variance 
nth  other  authorities.  "  A  common  way  of  attempting  the  saving  of  a  side, 
nich  as  a  a,  fig.  221,  from  a  current,  is  by  placing  weirs  as  in  fig.  232,  in  the 

Fig  251. 


l>ope  of  directing  the  current  against  the  opposite  side.  The  water  acts  upon 
llwM  weirs,  as  shown  by  arrows,  merely  keeping  outside  the  points,  and  for  the 
"wrt  part  turning  round  in  the  shape  of  eddies  and  undermining  thom.  If  the 
Dottomg  of  these  weirs  are  placed  right  across  the  river,  say,  by  laying  a  tree 
MKm,  from  the  weir  to  a  as  in  fig.  223,  then  the  current  is  thrown  as  from  a 
^  to  the  other  side,  but  not  without  some  such  means.  This  latter  manner 
of  MTing  land  is  far  from  proper,  and,  should  the  stream  form  a  march,  often 
™I«  to  lawsuits ;  in  fact,  it  ought  never  to  be  allowed.  The  adjoining  pro- 
pnetor  should  either  allow  the  removal  of  the  sand  or  gravel  bank  c,  supposed 
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to  be  as  in  fig.  223,  or  tho  proprietors  at  the  concaTe  side  protect  themael — ^ 
without  injuring  their  neighbours;  for,  be  it  observed,  the  proprietor  baring  ; 


gravel  bed  is  always  safe — be  lias  a  natural  advantage  which  nothing  can  uke 
away.  The  current  never  does  set  towards  the  side  b  b  b  of  the  gravel  b«akc, 
fig.  221,  like  tiie  arrows,  and  it  is  in  general  at  those  places  without  a  cnnent"      j 

991.  Where  a  rook  obstructs  the  passage  of  tbe  stream — lying,  we  shall  mp- 
pose,  in  the  position  shown  at  d,  fig.  220— and  causes  the  river  to  act  on  ^ 
opposite  bank  e,  it  will  be  necessary,  if  this  is  of  a  soft  and  yielding  nature, 
to  protect  it  by  throwing  in  stones,  or  facing  it  with  fascines  or  a  stone 
wall.  To  fiice  with  fascines,  the  brushwood  is  tied  up  into  bundles,  piles  or 
stakes  driven  iu  at  intervals,  and  tbe  fascines  laid  between,  and  seemed  to  the 
piles  by  wattling;  or  if  two  or  more  layers  of  fascines  are  used,  they  ahonld  be 
placed  in  opposite  directions.  Thus,  if  tbe  first  row  is  placed  at  ri^t  aii^es 
to  the  slope,  the  second  should  be  parallel. 

992.  Piling. — Common  piling,  for  repairing  embankments  or  protecting  the 
sides  of  rivers,  is  performed  by  driving  iu  rows  of  piles  some  2  feet  into  the  river 
bottom,  fig.  224.     Tlio  top  ia  secured  by  means  of  a  rail,  and  the  back  filled  up 

PI    „j  with  boughs  and   stones.    Even 

when  this  kind  of  piling  is  care- 
lessly done  it  lasts  a  long  time, 
especially  after  it  gets  silted  up 
Mr  Sutter  does  not  recommend 
piling  at  all,  but  in  it^  place  m 
extremely  flat  slope,  witi  a  riw 
of  4  to  1,  or  80,  with  a  flat  spacf, 
Should  "  the  whole  strength  of  a  titm 
i  necessary,"  says  Mr  Sutter,  "to  have  it 
protected ;  and  if  expense  of  masonry  be  too  great,  piling  may  be  resorted  to 
in  the  following  manner :  A  good  slope  having  been  given  the  embankmept, 
the  piling  should  be  double,  and  driven,  that  they  be  not  more  than  4  inchw 
between  the  sides,  and  having  two  or  more  rails  upon  the  face,  say  6  incb» 
brood;  at  least  every  5  feet  should  have  a  stay,  connecting  the  whole  with  the 
face  of  the  embankment,  fig.  225,  firmly  nailed  or  bolted  to  all  these  piiM. 
This  will  prevent  the  piles  leaning  outward ;  the  epue 
'*"'  "■  ■  between  the  piles  filled  with  stones  not  above  6  inches 

square,  or  such  a  size  as  will  prevent  them  psffi- 
ing  through  the  piles.  If  larger  stones  can  be  pro- 
cured, they  might  bo  with  great  advantage  place<l 
outside,  but  never  inside  (unless  the  piling  be  very 
strong),  as  they  force  the  piling  out  in  spite  of  the 
resititance  of  tbe  stay.  The  whole  space  being  thus 
completed,  will  resist  almost  any  amount  of  wear 
from  water,  as  it  gradually  fills  with  sand  nntU  it 
becomes  as  soUd  as  a  wall.  When  piling  is  single  and 
without  stays  (a  very  common  practice),  the  water,  in  my  experience,  seems  to 
shake  tlie  pile  until  it  loses  all  bold  of  the  bottom  ;  and  in  gradually  shaking  the 


■  3  feet  wide,  next  tin 

I  upon  a  point,  it  then 
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asi 


rth,  undermiueB  the  ground  behind.     Wlien  packed  with  brnshwood  behind, 

e  pile  is  forced  Forward,  and  gradually  falls  away,  leaving  the  earth  bare  the 

tole  height  of  the  pile ;  whereas,  had  no  pile  been  there,  the  grass  would 

:Ve  grown,  and  thnfi  naturally  have  formed  oue  of  the  best  defences  against  a 

Trent:  for  thia  reason  I  object  to  all  piling,  except  at  sharp  comers  j  and 

en  there,  with  proper  construction  of  embankment,  it  is  unnecessary." 

993.   Sea  Embankments. — On  the  subject  of  embanking  lands  from  the  sea, 

3  DOW  propose  to  ofier  a  few  remarks.     In  cases  where  the  banks  near  the 

<a  are  perpendicular,  and  composed  of  loose  or  penetrable  mould  mixed  with' 

■086  Btones,  much  valuable  land  above  the  sea-level  will  speedily  be  lost  by 

u  continued  action  of  the  waves  below  undermining  the  soil,  and  allowing  the 

nperposed  material  to  fall  in.     In  cases  where  the  tidal  force  or  the  exposure 

■  bot  great,  a  sufficient  bulwark  may  be  made  by  giving  the  face  of  the  bank  a 

onuiderable  slope,  as  from  a  to  6,  fig.  226,  the  earth  taken  from  c  being  used 

to  make  up  the  partd.  ^^ 

IluB  slope  may  be  faced 

b/  any  of  the  means 

ilready  described   for 

■Ver  embankments. 

niere  the  action  of  the 

ide     is     considerable, 

tone  lacing    may   be 

■od,  piles  being  tiriveti 

n»t  interrals  to  secure 

tbend;  and  further  to 

nchice  the  action  of  the 

wfcves,  it  will  be  found 

kenefieial  to  drive  in  a 

row  of  piles  at  the  foot  of  the  bulwark,  as  shown  at  e  in  fig.  226.      This  ex- 

pediMt  has  been  found  to  be  highly  beneficial  in  moderating  the  action  of  the 

*»M  on  the  face  of  the  bulwark. 

9H  For  reclaiming  or  protecting  low-lying  lands  from  the  sea,  embanfe- 
"Wte  are  raised ;  in  fig.  227  we  give  a  section  of  one  form  of  embankment  for 
™»  purpose.  Before  proceeding  to  form  the  embankment,  the  exact  level  of 
™  bighest  tides  should  be  ascertained,  and  the  height  of  the  embankment 
"Wnld  exceed  this  by  2  feet.  Stakes  of  the  proper  height  should  then  be 
witen  in  along  the  whole  line  of  embankment.  'I'wo  frames  of  timber  should 
"MnbB  constructed  of  the  exact  form  of  section  of  the  embankment,  and  set 
■pMoie  20  or  30  feet  distant  from  each  other.  As  the  whole  surface  of  the 
•^  IS  on  a  level,  it  is  essential  that  the  upper  line  of  embankment  present  a 
*'V  level  parallel  to  the  horizon  ;  to  insure  this,  the  two  frames  above  men- 
*KMd  should  be  set  on 
•  level  The  construe- 
t™  of  the  embank- 
BQt  should  then  be 
l>%nD.  As  on  many 
(bores,  sand,  debris  of 
miens  kinds,  collect 
lay  rapidly,  it  is  re 
mnmeDded  by  some 
DthoritieB  to  drive  in 
tikes  in  the  line  of  embankment,  to  fix  fasci 


s  to  ;  the  mud,  sand,  debris,  are 
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soon  collected)  and  tend  to  form  a  species  of  embankment,  which  can       ^ 
finished  in  due  time,  in  the  usual  way.     Indeed,  an  extension  of  this  Bj^tBia 
will  sometimes  suffice  to  form  a  permanent  embankment.    This  is  done  by  fbm- 
iug  rows  of  wicker-work,  well  staked  down,  and  by  filling  up  the  intervaJs  whb 
brushwood,  &c.,  so  as  to  form  as  regular  a  slope  as  possible  from  the  water. 
As  the  tide  passes  through  these  materiab,  they  collect  and  arrest  the  sand, 
mud,  &c.,  and  as  they  accumulate,  the  embankment  will  rise,  so  as  ultimatelj 
to  exclude  the  tide  at  all  times. — (Johnstone's  Draining,  p.  171.) 

995.  **  As  the  pressure  of  water,"  says  the  above  authority,  "  upon  an  em- 
bankment against  the  tide,  is  different  from  that  in  the  current  of  a  river,  it  is 
not  necessary  to  have  it  so  straight,  or  of  that  uniform  smoothness  which  is 
requisite  where  a  running  stream  is  to  glide  along  the  side  of  it.  It  is  unneces- 
sary, however,  to  give  it  such  turns  and  windings,  or  to  embrace  all  the  jwints 
and  indentures  of  the  verge  next  the  water,  which  would  lengthen  its  comie, 
and  increase  the  expense  ;  but  it  may  be  carried  as  near  the  edge  of  the  land 
as  it  is  possible  to  obtain  a  safe  and  permanent  foundation.     In  forming  the 
bank,  the  breadth,  height,  and  strength,  must  be  made  in  proportion  to  the 
depth  and  weight  of  water  it  may  have  to  resist ;  and  in  order  to  obviate  re- 
sistance, and  to  lessen  the  pressure,  the  more  the  slope  towards  the  water  ap- 
proaches to  a  degree  of  flatness,  the  greater  will  be  the  finnness  and  durability 
of  the  structure.     In  difficult  cases,  it  is  advisable  that  the  surface  next  the 
water  should  form  an  angle  to  a  perpendicular  line  of  from  40  to  60  degrees, 
according  to  the  force  to  be  opposed,  and  the  nature  of  the  materials  of  which 
the  mound  is  to  be  constructed." 

996.  As  regards  the  materials  of  which  sea  embankments  may  be  constructed, 
Mr  John  Wiggins,  a  first-rate  authority  on  this  subject,  after  reviewing  the 
nature  and  constituents  of  several  usually  found  in  sea-districts,  says,  *'  On  the 
whole,  it  must  be  concluded,  that  of  the  materials  for  a  sea-bank,  tenacious  claj 
is  the  best,  and  loose  sand  the  very  worst.  All  the  intermediate  modifications 
of  soil  will  have  their  respective  merits  or  demerits,  but  they  will  be  eligible  in 
proportion  to  their  ponderosity,  their  cohesiveness,  and  their  power  of  resisting 
the  action  of  water,  either  in  penetrating  or  dissolving  them ;  and  these  soils 
will  be  ineligible  in  proportion  to  their  lightness,  their  looseness,  and  their 
aptitude  to  run  or  to  blow  away  when  dry,  or  to  melt  when  wet.  A  mixture  of 
materials,  bad  and  good  together,  when  in  a  wet  state,  would  probably  reduce 
the  whole  mass  to  an  eligible  condition ;  and  although  the  expense  might  be 
thought  too  great  at  first,  it  might  be  found  economy  in  the  end,  and  the  mix- 
ture might  be  effected  by  the  tread  of  horses  without  much  labour,  previonslv 
to  the  material  being  laid  up  on  tlie  bank.  In  cases,  also,  where  the  material 
is  not  very  trustworthy,  an  artificial  dyke  of  concrete  or  common  puddling 
might  be  carried  up  in  the  centre  of  the  bank,  of  such  width,  and  commenc- 
ing at  such  depth  below  the  shore-level,  as  the  case  might  require." — {ThePraC' 
tice  of  Embanking  Lands  from  the  Sea.  By  John  Wiggins,  F.G.S.  Weale, 
London.  28.) 

997.  Where  the  embankment  is  much  exposed,  the  safest  facing  is  stone. 
When  this  is  used,  it  is  advisable  to  finish  the  face  with  a  layer  of  well-puddled 
clay  before  the  stones  are  laid  on.  In  medium  cases  of  exposure,  after  the 
clay  is  laid  down,  tlie  face  may  bo  carefully  covered  with  turf.  In  cases  o! 
least  exposure,  the  material  of  which  the  main  body  of  the  bank  is  made  will 
answer  for  the  face.  The  growth  of  plants  and  grass  which  have  a  tendency 
to  bind  the  soil  on  which  they  grow,  may  be  encouraged.  The  ordinaiy  couch- 
grass  will  be  found  admirably  adapted  for  this  purpose. 


i\j"  says  Mr  Wiggins,  "  no  feature  appertaining  to  a  sea-bank  of  greater 
ADce  than  this,  since  it  acts  against,  as  tlie  advanced  guard  to  the  bank 
'eceives,  the  first  shocks  of  the  sea,  and  deadens  its  force  upon  the  bank 
sreasing  the  depth  and  bulk  of  the  wave.  The  broader,  therefore,  the 
id,  and  tji©  higher  the  shore  above  the  low-water  mark,  the  greater  its 
tion  to  the  bank.  In  Essex,  a  county  so  famous  for  its  sea-walls,  the 
id  generally  stands  several  feet  above  low- water  mark,  and  some  hundreds 
is  outside  the  bank;  and  where  it  wears  away,  its  edges  are  scarped  and 
,  to  prevent  the  loss  of  so  valuable  a  defence  to  the  sea-wall." 
).  The  drain  e,  fig.  227,  should  not  be  too  near  the  foot  of  the  inner  slope, 
water  continually  resting  against  the  soil  is  apt  to  percolate  through  and 
Dine  the  embankment.  The  distance  d,  from  the  foot  of  the  embankment 
*  Wiggins  recommends  to  be  12  yards,  the  depth  of  the  drain  e  4  or  5  feet, 
dth  at  top  12,  and  at  bottom  6  feet — the  water  to  stand  2  feet  below  the 
).  In  very  loose  sandy  soils  it  is  not  advisable  to  have  a  drain  cut  as  a 
tute  for  it.  A  slight  rill  may  be  allowed  to  "  carry  off  the  soakage  from 
nk,  which,  in  such  a  soil,  must  be  considered  as  inevitable." 
1.  It  does  not  form  part  of  the  plan  of  this  work  to  give  descriptions  of 
ge  or  irrigation  works,  further  than  of  those  parts  which  come  under  the 
►f  coDstruction,  as  culverts,  sluices,  &c.  We  have  therefore  little  more, 
the  head  of  drainage  of  the  ^^  intake ''  of  reclaimed  or  embanked  lands, 
,  than  that  the  discharge  of  the  land-water  to  the  sea  is  effected  by  drains 
rerts  passed  through  the  bank,  as  shown  by  the  dotted  line  ff,  fig.  227. 
e  oonstruction  of  these,  see  remarks  on  culverts,  &c.,  in  the  succeeding 
a ;  and  for  notes  on  valves  or  fiood-gates,  see  Section  on  '^  Timber  Con- 

OIL 

!.  Dams — Weirs, — As  a  conclusion  to  this  department,  we  now  propose 
aider  briefly  the  construction  of  dams  and  weirs.  In  cases  where  water 
e  led  off  directly  from  a  river  to  the  mill-race,  the  supply  of  water  being 
times  considerable,  the  velocity  slow,  and  the  stream  liable  to  few  sudden 
iBj  a  dyke  of  timber  thrown  across  the  stream  obliquely  will  in  many 
be  all  that  is  necessary.  This  dyke  may  be  constructed  after  the 
r  reoommended  by  Mr  Findlater,  and  described  in  his  prize  essay  on  the 
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degrees.     The  face  e  e  of  this  nibble  backing  Bhould  be  fanned  of  stonee  «et 
ou  edge,  and  close  laid.     The  rabble  backiugZ/ehould  be  started  at  least  Sfe«( 


below  the  line  H  nf  tlie  natural  bed  of  tlie  river.  A  complete  junction  irithtb 
ends  of  the  dyke  and  tlie  tjides  or  banka  of  the  stream  should  be  secured ;  tbii 
will  be  effected  by  cutting  out  part^  and  carrj-ing  in  the  piles  and  backing  l> 
some  distance.  A  not  uncommon  practice  is  to  place  the  mill-nu£  b  b,6g.i^ 
at  the  acute  angle  of  the  dyke  a,  whereby  all  the  refuse  that  floats  in  the  ml> 
finds  its  way  to  the  sluice  of  the  mill-race,  and  of  course  entails  the  trooblt  i 
having  it  to  remove  frequently. 

1003.  Where  the  stream  is  rapid  arid  liable  to  torrents,  the  dyke  or  dam  iMtf 
be  constructed  in  a  more  eubstantial  form,  entirely  of  stone.  The  worst  mjit 
which  to  construct  this,  is  to  lead  directly  across  tlie  stream  at  right  an^ea,  ud 
in  a  straight  line ;  the  section  at  the  same  time  answering  the  fonn  of  adi- 
angle,  the  two  sides  sloping  to  a  point.  "  A  dyke  of  this  form  and  stmctmt,'^ 
says  Mr  Johnstons,  "  must  bo  very  insufficient,  and  liable  to  be  disarranged  ud 
thrown  down  by  tiie  force  of  running  water  pressing  upon  and  falling  oTerit 
The  upper  stones  are  first  lowereil  and  carried  down,  and  the  water,  strikiBg 
with  Velocity  on  the  whole  face  of  the  dyke,  precipitates  itself  with  vitdnU 
against  those  at  the  bottom,  and  displacing  them,  the  whole  stractore  is  km 
demolished.  Dams  that  are  erected  at  still  greater  expense,  of  hewn  st€«ie,brt 
of  a  similar  construction,  are  also  liable  to  be  destroyed  (althoagh  in  a  le«H 
degree),  if  tho  lower  liide  is  formed  with  a  slope  or  inclined  plane.  The  vitc 
in  this  case  does  not  insinuate  itself  in  such  a  body  among  the  stones  that  u* 
joiued  as  it  does  when  tliey  are  loosely  laid  together,  as  in  the  first-mentiopeil 
case ;  but  still  the  force  of  the  falling  water  has  such  effect  npon  the  imdae 
most  layers  of  stone,  that  in  time  it  cannot  fail  to  undemiine  and  di^jJace  tken- 
The  first  error  lu  all  these  kinds  of  stone  weirs  ie  the  carrying  them  in  * 
straight  line  across  the  river  or  stream.  They  should  be  ctmstmcted  so  as  to  km 
on  arch  across  the  bod  of  the  stream,  with  the  convex  side  upwards,  the  eoJia 
resting  on  strong  abutments  placed  in  the  bank  ou  bothsides,  tig,  a3l.  ByiliJ» 
moans  the  forue  of  any  body  of  water,  however  great,  will  be  effectually  resLited, 
and  tlio  struftiiro  bo  [icrfcctly  firm  and  Bccure.  The  greater  the  alope  towardi 
tho  upper  side  the  better,  but  the  lower  side  slioidd  bo  nearly  perpendicolsr, 
that  lh<.'  water  may  fall  over  it  like  a  eascade,  without  coming  in  contact  with  the 
face  of  the  building."  \  pavement  of  cousideiable  breadth,  and  well  Uid, 
should  bo  placed  before  the  under-side  ,-  this  will  receive  the  fiiUing  water,  and 


In  fig.  280  we  give  a  section-, 
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'flDt  its  action  in  undermining  the  wall, 
fig.  231   a  F, 

tliis   form 
or  weir,  as 
mded     by 
stone. 
Great  care 

taken  to 
goodfoun 
rtlie  wall 
r  remarks 
idations  in 
^ling    Sec 

the  wall  a,  fig.  230,  will  be  rejrulated  by  c  cumstancoa  i(  the 
I  12  feet,  the  breadth  at  bottom  should  be  6  and  at  top  2  Every 
uld  be  taken  to  well-bed  the  atooes 
nulic  cement  should  be  used  to  make 
1  joints.  The  top  of  the  wall  must  be 
3TeI  throughout  its  whole  extent,  so  that 
*,  in  times  of  flood,  shall  gn  over  the  weir 
tnm  of  equal  thickneas,  and  so  prevent 
le  aotion  on  one  part  more  than  another 
ould  be  the  case  if  this  precaution  was 
I.  The  top  should  be  provided  with  a 
'  flat  Btones,  projecting  plightly  over  the 
le  wall :  if  stone  cannot  be  had,  plank- 
M  substituted ;  in  either  case  it  is  essen-  '" 

re  the  coping  aa  smooth  as  possible,  free  from  all  irregularities  of  surface. 
To  prevent  the  action  of  the  water  oa  the  upper  face  of  the  wall,  a  layer 
should  be  well  rammed  down  against  its  whole  height  and  length.  This 
dd  extend  lower  than  the  foot  of  the  breastwork.  An  apron  of  gravel  c 
lown  before  the  clay,  presenting  aa  great  a  slope  as  possible,  will  still 
revent  the  action  of  the  water  on  the  dyke. 

Where  the  water  of  a  small  rivulet,  or  that  of  drainage,  passing  through 
>r  gorge,  is  desired  to  be  retained  for  ornamental  or  domestic  purpoaea, 
ikment  of  the  form  shown  in  fig.  217  may  be  constructed.  The  points 
ative  to  the  construction  of  embankments  already  described  will  be 
e  to  this.  Every  care  should  be  taken  to  consolidate  the  euccesaive 
soil  as  they  are  laid  down,  and  the  ejubankment  should  stand  for  some 
(ter  it  is  finished  before  the  water  is  let  in. 

In  fig.  232  we  give  at  <e  a  seotion  of  a  dam  or  weir,  and  at  &  a  section 
JCtive  groin  for  a  rivor-side,  as  used  in  Italian  irrigation.  We  are  in- 
r  these  illustrations  to  Captain  Baird  Smith's  work  on  this  subject. 
During  a  recent  visit  to  the  Orkneys,  we  noticed  a  curious  specimen  of  a 
in  the  harbour  of  Wick.  In  this  the  atones — of  the  flagstone  series — 
f  being  placed  on  their  fiat  sides,  or  "  broad-bed,"  are  raised  on  end 
ves  in  a  pail  or  barrel,  bo  that  at  some  little  distance  the  work  looks 
formed  of  upriglit  piles  or  beams  Jammed  fast  together."  Mr  Hugh 
30  thus  describes  it  in  his  Ramhhi  of  a  Qeohgitt,  gives  the  reasoning 

Mr  Bremner,  the  engineer  who  carried  out  this  style  of  work,  founded 
.pie  of  operation.    Referring  to  tlie  standard  rule  of  masonry,  that  the 
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**  broad-bed  of  a  stone  being  the  best,  shoald  always  be  laid  below,"  Mr  Biemner 
says,  "  A  good  rule  for  the  land,  but  no  good  rule  for  the  sea.     The  greatest 


Pig.  232. 


8SCTZOM    OP   OROXM   (b)   AMD    DAM   (a)   FOR   PROrSUrtltO    4   KITXH-aXOS. 

blunders  are  ahnost  always  perpetrated  through  the  misapplication  of  good 
rules."     "  In  a  coast  like  ours,"  he  continues,  "  where  boulders  of  a  ton  weight 
are  rolled  about  with  every  storm  like  pebbles,  these  stones,  if  placed  on  what 
a  workman  would  term  their  ^  vert  beds/  would  be  scattered  along  the  shore  like 
sea-wrack  by  the  gales  of  a  single  winter."     "  In  setting  aside  the  prejudice 
that  what  is  indisputably  the  best  bed  for  a  stone  on  dry  land,  is  also  the  be«t 
bed  in  the  water  or  an  exposed  coast.,  I  reasoned,"  says  Mr  Bremner,  "  thue  :— 
The  surf  that  dashes  along  the  beach  in  times  of  tempest,  and  that  forms  the 
enemy  with  which  I  have  to  contend,  is  not  simply  water,  with  an  onward  impetoB 
communicated  to  it  by  the  wind  and  tide,  and  a  reactive  impetus  in  the  opposite 
direction — the  effect  of  the  backward  rebound,  and  of  its  own  weight,  wh«i 
raised  by  the  propelling  forces  above  its  average  level  of  surface.     True,  it  is 
all  this  ;  but  it  is  also  something  more.     As  its  white  breadth  of  foam  indicates, 
it  is  a  subtile  mixture  of  water  and  atr,  with  a  powerful  upward  action — a  coo- 
sequence  of  the  air  struggling  to  effect  its  escape ;  and  this  upward  action  must 
be  taken  into  account  in  our  calculations  as  certainly  as  the  other  and  more 
generally  recognised  action.     In  striking  against  a  piece  of  building,  this  sab- 
tile  mixture  dashes  through  the  interstices  into  the  interior  of  the  masonry,  and, 
filling  up  all  its  cavities,  has,  by  its  upward  action,  a  tendency  to  set  the  vork 
afloat;  and  the  broader  the  ends  of  the  stones,  of  course  the  more  extensive aie 
the  surfaces  which  it  has  to  act  upon.     One  of  these  flat  flags,  10  feet  by  4,  and 
1  foot  in  thickness,  would  present  to  this  upheaving  force,  if  placed  on  end,  a 
superficies  of  but  four  square  feet ;  whereas,  if  placed  on  its  broader  base,  it 
would  present  to  it  a  superficies  of  forty  square  feet     Obviously,  then,  with 
regard  to  this  aerial  upheaving  force,  that  acts  upon  the  masoniy  in  which  no 
precautions  are  usually  adopted  to  bind  it  fast — ^for  the  existence  of  the  force 
itself  is  not  taken  into  account — the  greater  bed  of  the  stone  must  be  just  ten 
times  worse  over  a  worse  bed  than  its  lesser  one  ;  and,  in  a  tempestuous  foam- 
encircled  coast  such  as  ours,  this  aerial  upheaving  force  is,  in  reality,  though 
the  builder  may  not  know  it,  one  of  the  most  formidable  forces  with  which  he  baa 
to  deal.     And  so,"  concludes  Mr  Bremner,  "on  these  principles  I  ventured  to 
set  my  stones  on  end — on  what  was  deemed  their  worst,  not  their  best,  beds — 
wedging  them  all  together  like  staves  in  an  anker,  and  there,  to  the  scandal  of  all 
old  rules,  are  they  wedged  fast  still,  firm  as  a  rock." — Rambles  of  a  Geologist,  p.  384 
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1009.  Section  Fifth — Culverts — Drains, — We  shall  now  offer  a  few  re- 
rks  on  the  form  and  construction  of  culverts  and  drains.  In  many  cases, 
h  as  in  the  sluices  of  sea  embankments,  the  culverts  are  made  of  wood,  elm 
ng  generally  chosen  for  this  purpose ;  in  constant  wet  it  lasts  a  long  time. 
Essex  the  sluices  are  generally  made  of  2  or  3  inch  plank,  the  usual  dimen- 
116  being  2  feet  high  by  1^  wide. 

iOlO.  In  districts  where  stone  is  easily  obtained,  the  culverts  may  be  made 
;he  form  as  shown  in  fig.  233.  Culverts  of  this  form  should  not  be  made  of 
ater  dimensions  than  18  inches  in  the  clear.  If  a  larger  size  is  required,  a 
3k  arch  may  be  thrown  over  the  top,  as  shown  by  the  dotted  lines.  A  brick 
in  with  angular  bottom,  as  in  fig.  234,  may  be  made  at  an  expense  of  2s.  per 
)al  foot,  or  thereabouts.     The  cover  is  of  rough  .slab. 

Oil.  Culverts  of  the  form  and  dimensions  shown  in  fig.  235  maybe  cou- 
icted  at  the  rate  of  14s.  per  lineal  foot ;  this  includes  brickwork  only,  not 
avation.  . 


Fig.  233. 


Fig.  235. 
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1012.  Form  of  Section  of  Conduits  or  Culverts. — All  conduits  through  which 
iter  has  to  flow,  should  possess  a  form  calculated  to  increase  the  rapidity  of 
at  flow,  and  to  reduce  the  friction.  For  this  purpose,  a  drain  with  a  right- 
ed section  is  infinitely  inferior  to  one  with  a  curved-lined  section.  A  curve 
Mioses  a  greater  space  within  its  perimeter  than  can  be  obtained  by  the  same 
ngth  of  right  lines,  so  that  a  circular  or  curved  drain  will  present  less  surface 
>  any  given  amount  of  liquid  flowing  through  it,  than  wiU  be  presented  by  a 
™in  rectangular  in  section.  Thus  the  friction  of  a  circular  tube  2  feet  3  inches 
»  diameter    being    represented  by    7,  p.    ^^ 

w  friction  of  a  rectangular  opening  2 
«t  by  2  is  represented  by  8,  while 
^  opening  of  4  feet  by  1  is  repre- 
ented  by  10 — the  area  of  opening  in  all 
^  being  the  same.  Again,  in  all  con- 
•^ts  in  which  the  quantity  of  water 
awing  through  varies,  it  is  necessary  to 
■^rve  at  all  times  the  greatest  pos- 
Me  depth  of  fluid.  This  depth  cannot 
obtained  in  a  flat-bottomed  drain,  as  in 
'.  233,  to  a  like  extent  with  the  form  in 
.  236,  the  same  quantity  being  spread 
jr  a  much  greater  extent  of  surface  in 
233  than  in  fig.  236.  Moreover,  as 
conduits  have  to  sustain  the  pressure  of  the  surrounding  earth,  those  of 
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circular  or  cnrved  Bections  are  better  capable  of  leaistitig  this  preamiTe  (lu 
tboee  of  flat  or  rectilineal  sections. 

1013.  Taking  as  the  theoretical  requirements  of  condnits  the  three  paiidi>- 
(1.)  The  least  possible  interior  snr^tce  with  the  greatest  poeaible  area;  (1) 
Preserration  of  the  greatest  depth  of  flowing  water  with  the  least  qnintiQ; 
and  (3.)  The  capability  to  resist  the  pressure  of  the  Btuioanding  earth  irith 
the  least  amoont  of  constmctive  material; — the  form  known  as  the  "^ 
shaped  "  or  "  elliptical,"  has  been  found  in  practice  to  be  the  most  eco&oaucd 
and  efficient,  and  that  which  very  closely  possesses  those  three  reqiusW 
noted  above. 

1014.  We  are  indebted  to  Weale's  Engineer'g  Pocket- Book  far  186&~«,  jk  14i, 
for  the  following  method  of  setting  out  this  form  of  conduit : — 

"  If  the  diametar  of  top  arch                                                     =  .1 

Let  the  diameter  of  invert  ditto                                                   =  0.5 

And  the  total  depth  =  the  mm  of  two  diamebm.  or             =  1.5 
Th«n  the  radiod  of  the  arcs  which  are  tangential  to  the  top 

arch,  and  the  invert  will  alao  be  1.5 

From  tttis  formula  any  two  of  the  elements  can  be  dednced  Irom  tme  beig 
known.  Thtis,  if  the  total  depth  is  intended  to  be  6  feet,  then  the  diuDeterof 
top  arch  will  be  4  feet,  and  that  of  the  invert  will  be  3  feet,  and  the  Tadhulu 
the  side  connecting  area  will  also  be  6  feet."  Assuming  the  cost,  as  hdo* 
staled,  of  the  fonn  of  sewer  illustrated  in  Gg.  235  to  be  14s.  per  lineal  fo()t,tk 
cost  of  ao  egg-shaped  sewer,  as  in  fig.  236,  of  eqtial  capacity,  will  be  Uk.  cn^, 
the  thickness  being  eqtud  to  one  brick  length. 

1015.  The  objection  urged  against  conduits  of  curved  sectioo  is,  thatoi- 
eqnal  and  open  joints  are  caused  by  the  manner  in  which  the  bricks  hars  to 
be  laid.     Mach  of  this  objection  can  be  met  by  taking  the  precautions  we  bn 

,,_  .—  already   pointed    out,    in   Sfdion 

Third,  as  necessary  to  be  attended 
to  in  coDStmcting  arched  mxt 
The  objection  is,  however,  whoi^ 
met  by  the  oseof  tberadiatedbiicti, 
of  which,  in  fig.  237,  we  illnstiite 
one  or  two  forma  These  ue  no*' 
manufactured  at  a  price  very  litlb 
above  that  of  ordinary  bricks,  lA 
suited  for  conduits  of  various  si* 
These  bricks  require  less  ceasA 
than  ordinaiy  ones,  and  give  per- 
fectly parallel  jointti.  In  fig.  23S  we  give  a  section  of  a  "  patent  junctitK 
block,"  mannfaottired  by  Doulton  &  Co^  I.ambelfa  Pottery,  Loodoo.  E«4 
block  is  mndc  to  bond  with  the  brickwork  of  the  culvert  or  sewer,  the  inner  so- 
fece  corresponding  to  the  curve.  A  socket  is  provided,  either  within  the  thiti- 
nc-fs  of  the  block,  or  projecting  a  little  bevond  it  This  socket  is  so  constroctei 
as  t"  receive  a  junetion-pipe,  cither  straight  or  oblique  to  the  line  of  culrett 
In  fis,  "JSS  wf  give  a  view  of  an  '■  invert  block  "  made  by  the  same  firm.  Thit 
is  made  of  glaze'l  stoneware,  and  forms  an  excellent  foundation  for  the  csl- 
vens.  fi-s.  234.  2:1:.. 
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lOlG.  For  conduits  from  9  to  18  inches,  stoneware  tubes  may  be  used  with 

.vantage.     Every  care  should  be  p,^  jjg 

ken  to  secure  a  good  bedding  for 

le  tabes,  and  to  make  good  the 

inta.  For  these  purposes  nothing 

foeeda  well-paddled  clay.    Gast- 

•an  pipes  will  in  many  cases  be 

rand  eligible. 

1017.  In  laying  down  culverts 
I  proper  faJl  should  he  given  to 
ihuD  of  not  leas  than  half  an  inch      dddltoio  r.Tntr  in^r. 
m  every  10  feet — thia  being  in-      '""* "°°"  '"''  """'"■ 

ocMed  in  the  case  of  junctions.  All  junctions  should  be  curved,  never  made  at 
right  angles.  In  onr  remarks  on  foundations  and  footings  will  be  found  all 
Mcesaary  information  applicable  to  the  constrTiction  of  culverts,  the  digging  of 
the  trenches,  and  tiie  setting  of  the  materials,  use  of  cement,  &c.  We  are  there- 
bn  ipared  the  necessity  of  entering  farther  into  the  subject  here. 

1018.  Liquid- Manure  Conduits  should  be  built  with  atone  and  lime  walls, 
t  inohes  high  and  6  asunder,  fla^^d  smoothly  in  the  bottom,  and  cover- 
ed nth  dugle  stones.  Fig.  240  showa  the  form  of  this  sort  of  drain,  and 
■dldenlly  esplaina   its    strncture.     As    liquid  ^  ^vt. 

■mm  is  sluggish  in  its  motion,  the  drains  re- 
qnn  a  much  greater  Fall  in  their  course  than 
lib-water  drains.  They  should  also  run  in  di- 
>Mt  lines,  and  have  as  few  turnings  as  possible 
in  their  way  to  the  tank.  The  same  remark  (1012) 
Mtothesuperiority  of  the  curved  form  over  that 


rf the  right-lined,  apphes  to  these  conduits  as  to 
•li»e  for  other  purposes. 


r  purposes. 
1019.  House  Drains. — In  fig,  241  we  give  b 
Bhirtiation  of  the  spigot  and  faucet,  or  socket 
dnin-pipes,  where  a  a  is  the  spigot-tube,  and  c  c  the  faucet  of  the  tube  b  b. 
Altturagh  this  form  is  the  most  generally  adopted,  it  is  open  to  serious  objections. 
Tm  cement  or  clay  used  to  make  good  the 
jointisveryfreqnently  pushed  into  the  inside  * 

''the  pipe  when  the  two  lengths  are  laid  to-  , 
K^fwr;  this  causes  ridges  to  be  formed  in    i 
"winteriorof  the  drain,  making  a  permanent   ' 
"'"•raotion,  or  forming  a  nucleus  at  each  joint, 
•"and  which  the  solid  sewage-mattor  soon  ""'°'  '"  ' '"""'  '^'■"''-'•"' 

•Wimnlates.  In  the  Minutes  of  Information  on  House  Drainage,  issued  by  the 
"•id  of  Health,  containing  practical  information  for  the  guidance  of  builders, 
•^  it  is  stated  that  woll-mixed  clay  has  been  found  to  be  a  better  material  for 
"•tiagthejoints  good  than  ce m en t^an  opinion  which  we  have  long  entertained. 
ui  Isying  socket-jointed  pipes,  care  should  be  taken  to  pass  down  a  wooden  plug 
Marly  the  diameter  of  inside  of  drain,  the  plug  being  attached  to  an  iron  rod. 
Ilia  operation,  performed  aa  every  three  or  four  lengths  are  laid,  will  clear  the 
interior  of  any  cement  or  clay.  It  is  also  necessary  that  the  pipes  should  have 
nch  a  full  bearing  given  them,  and  not  to  allow  the  plain  ends  to  "  bond,"  or  rest 
ntirely  on  the  socket,  as,  by  doing  so,  the  pipes  are  exceedingly  apt  to  be  broken, 
'o  obviate  the  inconveniences  arising  from  the  use  of  socket-jointed  drain-pipes, 
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Fig.  242. 
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Mr  Austin  has  proposed  a  half-socket  joint,  to  be  manufactured  either  withahalf 
socket  at  one  end  only  of  each  length,  or  at  the  lower  half  of  both  ends ;  to  be 
used  alternately  with  a  length  without  any  socket     This  form  is  shown  in  fig. 

242.    The  advantage  to  be 
derived  from  this  arrange- 
ment, is  that  the  half  sock- 
ets form  a  bed  or  fonndft- 
tion   in   which    the    plain 
pipes  are  laid,  not  pushed 
in,  as  in  the  full  socket-pipe ;  thus  every  joint,  as  it  is  made,  is  open  to  inspec- 
tion ;  and,  in  case  of  accident  or  faulty  joint-making,  any  one  length  of  pipe 
can  be  taken  up  without  disturbing  the  others.     One  objection,  however,  to  all 
socket-jointed  pipes  is,  that  the  projection  of  the  socket  acts  as  a  species  d 
fulcrum  for  the  lever  formed  by  the  adjoining  length  of  pipe,  which  may  be 
subjected  to  disturbance  by  the  passage  of  heavy  carts  over  the  ground  aboTe 
it.      This  displacement  is,  however,  obviated,  by  using  what  is  termed  the 
*'  conical-jointed  pipe."     These  are  laid  down  in  alternate  lengths,  the  sfDiIl 
end   of  one   being  inserted  in  the  large  end  of  the  other.     When  these  are 
smoothly  made,  they  form  excellent  drain-tubes.     Constructed  of  the  durable 
material  known  as  Peake's  '^  Terro  Metallic,"  they  will  give  much  satisfactioii. 
Drain-tubes  with  the  "  rabbet  joint,"  as  in  fig.  243,  form  a  very  tight,  and  not 

easily  disturbed,  line  of  drain.  Forming  cm 
continuous  line,  they  lie  evenly  in  the  bed. 
In  order  to  give  sufficient  thickness  to  admit 
of  the  "  rabbet "  being  formed,  more  clay  ia 
required  than  in  the  socket-jointed  pipe,  but 
they  are  more  easily  made.  A  form  of  drain* 
tube  joint  has  been  recently  introduced  by  Mr 
Clayton,  a  view  of  which  is  given  in  fig.  244,  by  which  it  will  be  seen  that  one 
end  of  the  pipe  is  cored  out,  whilst  the  other  end  is  turned  down  to  anii 

These  pipes,  when  laid  together,  form  a  per- 
fectly flush  joint.  The  address  of  the  patentee 
is,  Atlas  Works,  21  Upper  Park  Place,  Dorset 
Square,  London.  Where  it  is  a  desideratnia 
to  have  the  range  of  drain-tubes  as  absolutely 
water-tight  as  possible,  the  tubes  should  be 
gently  pushed  down  upon  a  bed  of  well-pud- 
dled clay;  the  space  on  each  side,  and  to  a 
height  of  at  least  6  inches  above  the  crown  of  the  tube,  should  next  be  filled 
in  with  the  same  material  forming  the  bed.  The  tubes,  thus  completely  em- 
bedded, will  remain  very  satisfactorily  placed,  even  in  circumstances  where 
heavy  vehicles  may  pass  frequently  over  the  line  of  tubes.  Where  the  strata 
through  which  the  tubes  are  to  be  laid  are  irregular,  they  may  be  much 
straightened  by  the  use  of  collars,  where  the  tubes  are  what  are  c^led  "butt- 
joints" — that  is,  each  length  of  tube  similar  to  its  neighbour,  and  the  ends 
squared  ofT.  These  "  collars  "  are  also  very  useful  in  repairing  breakages  of 
tubes,  wlien  these  happen  between  the  joints. 

1020.  Lidded  Drain- Tubes. — By  far  the  best  method  yet  introduced  for  enabl- 
ing the  interior  of  drains  to  be  examined  and  cleansed,  at  any  one  point,  without 
disturbing  the  series,  or  any  part  of  the  invert  of  the  tubes,  is  that  in  which 
they  are  provided  with  movable  lids  or  covers.  Several  parties  have  intro- 
duced tubes  of  this  description.     We  select  the  plans  of  Messrs  Doulton  &  Co., 
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id  mtt  Cooper.     In  fig.  245  we  give  a  section,  and  in  fig.  246 
:etch,  of  Messrs  Doulton's  (High  Street,  Lambeth)  lidded  pipes. 


Fig.S45. 


Fig.  246. 
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1Q21.  The  thickness  and  strength  of  the  pipes  are  increased  by  two  ribs  run- 
ig  lengthways,  through  which  a  partial  division  is  efiected  in  the  process  of 
Aofacture,  both  internally  and  externally,  leaving  sufficient  material  to  pre- 
ire  strength  and  soundness.  The  pipes  are  thus  fired  in  one  piece,  and  peifeot 
mracy  of  form  is  secured.  By  the  insertion  of  a  chisel  at  the  ends,  the 
per  pieces  may,  at  any  time,  be  detached  without  the  slightest  risk,  and 
erwards  replaced,  so  as  to  form  a  perfect  and  accurately  fitting  cover ;  or  the 
fl  can  be  removed  when  the  pipes  are  laid,  and  the  drain  tested  as  to  its  fall 
d  the  accuracy  of  the  joints  before  they  are  replaced.  The  following  may  be 
ited  as  the  advantages  possessed  by  pipes  of  this  sort : — ''These  pipes  may 
>  laid  whole  as  ordinary  socket  pipes,  and  the  covers  need  only  be  removed 
umld  necessity  arise.  On  the  removal  of  the  lids  the  drain  is  laid  open 
LTOQghout  its  entire  length,  and  may  be  cleaned  without  disturbing  any  part 
f  the  invert.  The  advantages  of  inspection  are  obtainable  without  any  ira- 
«ifect  joints  or  other  complication,  which  would  allow  either  the  escape  of  the 
iqaid  contents  of  the  drain,  or  the  entry  of  the  surrounding  soil.  The  capa- 
5ity  of  the  drain  is  not  lessened  when  under  examination,  as  is  shown  by  the 
crowBection,  fig.  245.  The  introduction  of  junctions  is  faciliated.  The  upper 
P*rtor  cover  being  fired  in  one  piece  with  the  pipe,  fits  with  a  perfection  and 
•ccoracy  only  possible  by  this  peculiar  mode  of  manufacture,  and  it  cannot  shifb 
*terally.  Perfect  truth  of  form  is  secured,  and  increased  strength  obtained." 
102*2.  In  ^g.  247  we  give  a  sketch  of  the  method  of  laying  Mr  Cooper's  (Fac- 

Fig.  247. 


PBRBPICTIVB  VXKW  Or  COOP«R"8  LIDDED  PBA.IM-TDBlt8  AHO  BADDIES. 

oiy,  Wottoon,  Isle  of  Wight,  or  150  Leadenhall  Street,  London)  pipes,  which  are 
fthe  "butt  joint"  kind;  "  chairs"  being  used  to  connect  the  length  of  pipes. 
I  fig  248  we  give  views  of  the  "  chair."  Mr  Cooper  states  the  advantages  of 
s  system  to  be  as  follows : — "  They  provide  ready  access  to  any  part  of  the 
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Fig.  248. 
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drain,  for  examination,  without  disturbing  any  other  part,  or  point  of  the  invert, 
of  the  drain.     The  pipe,  being  laid  on  the  under  connection,  butts  the  adjoin- 
ing pipe  at  the  middle  of  the 
connection;  the  pipes  are  there- 
fore kept  perfectly  straiglit  in 
the  drain.     Should  any  ppes 
be    not  quite   exact  in  size, 
arising  irom  the  difference  of 
the  shrink  in  burning  (whicliis 
often  the  case),  their  being  joined  on  an  even  surface  at  the  middle  of  the 
under  connection,  will  necessarily  throw  any  irregularity  to  the  top  of  the 
drain,  thereby  obviating  the  necessity  of  the  use  of  the  mop,  and  making  the 
invert  perfectly  fair  and  even,  not  liable  to  be  obstructed  or  injured  by  rumuDg 
sand,  sinking  of  the  earth,  or  the  action  of  external  water.     By  the  use  of  the 
under  connection  singly,  the  full  advantage  that  half  sockets,  single  or  dooUe^ 
may  be  considered  to  be,  is  secured  to  every  pipe." 

1023.  Section  Sixth — Construction  of  Dn/Stone  Dykes, — ^Veiy  many  diy-stone 
dykes  in  this  country  are  constructed  on  erroneous  principles,  the  stones  bemg 
laid  promiscuously,  and  more  with  a  view  to  give  a  smooth  £BU)e  than  a  sub- 
stantial hearting  to  the  wall  The  coping,  too,  is  often  disproportionaialj 
large  for  the  body  of  the  wall,  which  is  not  unfrequently  too  narrow  for  iti 
height.  We  suspect  that  many  dry-stone  dykes  are  built  by  ordinary  masooi, 
who,  being  accustomed  to  the  use  of  lime-mortar,  are  not  acquainted  with  the 
bedding  of  the  loose  stones  of  a  dry  dyke  as  firmly  as  they  should  be,  end 
therefore  are  unfitted  to  build  such  a  dyke.  A  builder  of  diy-stone  djkes 
should  be  brought  up  to  the  profession ;  and  when  ho  has  acquired  skill  he 
will  build  a  substantial  one,  at  a  moderate  cost,  which  will  stand  upright  kt 
many  years.  A  proper  sort  of  stone  is  a  great  assistance  to  the  builder  of  stone 
dykes,  flat  tliin  ones  being  the  best :  but  flatness  and  thinness  are  not  the  onlf 
requisites ;  they  should  also  have  a  rough  surface  by  which  to  adhere  to  one 
another  in  the  wall ;  and  no  material,  on  this  account,  is  so  well  adapted  for 
the  purpose  as  the  stones  derived  from  sandstone  boulders  of  gravel  depositit 
when  split  with  the  pick  into  fiat  pieces  of  the  requisite  thickness  on  Yxsng 
taken  out  of  the  ground,  and  wliich,  on  being  exposed  to  the  air  for  a  short  time, 
become  dry  and  hard. 

1024.  Dry-stone  dykes  are  measured  in  height  by  quarters — ^tfaatis,  quartenol 
a  yard,  of  9  inches  each.  A  5 -quarter  dyke  is  the  usual  measure  of  a  field-fence; 
that  is,  45  inches,  or  3  feet  9  inches,  to  the  under  side  of  the  cover  upon  which  the 
cope-stones  stand — the  cover  and  cope-stones  usually  measuring  12  inches,  flo 
that  tlio  dyke  stands  altogether  4  feet  9  inches  in  height.  The  dyke,  when 
finished,  is  measured  by  the  rood  of  36  square  yards  upon  its  fscQ  under  ti* 
cover,  so  that  every  30  yards  of  a  5-quarter  dyke  will  be  1  rood  in  length.  The 
usual  thickness  of  such  a  dyke  is  2  feet  at  the  base,  and  15  inches  under  the 
cover. 

1025.  A  dyke  that  has  two  plain  faces  is  called  a  double-&ced  dyke,  and* 
(lyko  with  one  face,  as  one  built  against  a  sunk  fence,  is  called  a  gingle-fiiccd 
dyke.  A  double-faced  5-quarttT  dyke  requires  1  ton  of  stones  for  every  square 
yard  of  its  face,  so  that  30  tons  of  stones  are  required  for  every  rood  of  30  jaids 
long.  The  exj)ense  of  ([uarrying  that  quantity  of  stones  is  about  10s.  the  rood; 
the  carriage  of  them  at  a  reasonable  distance  beyond  one  mile  is  alsolOs.; 
and  the  building  is  commonly  undertaken,  when  the  stones  ar^^  good,  at  lOi^ 
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o;  so  that  such  a  dyke  costs  BOs.  tlie  30  yards,  or  Is.  for  every  yard  in 
gib,  or  £6,  98.  6d.  per  cubic  rood,  or  3s.  7d.  per  cubic  yard.  The  best  way 
contract  for  the  erection  of  stoue  dykes  is  by  the  rood  of  36  cubic  yards, 
en  every  temptation  on  the  part  of  the  builder  to  lessen  the  breadth,  and 
ke  the  heart  of  the  dyke  hollow,  will  be  removed. 

1026.  The  tools  of  a  dry-stone  dyker  are  few  and  inexpensive,  consisting 
f  of  a  mason's  hammer,  a  frame  as  a  gauge  for  the  size  of  the  dyke,  and 
Is  as  guides  for  the  straightness  and  thickness  of  the  dyke.  A  ditcher's 
yel  is  also  useful  to  him  in  putting  the  shivers  of  the  stones  together  into 
pB,  to  be  the  more  easily  removed  by  carts. 

.027.  A  dyker  cannot  work  in  wet  or  in  very  cold  weather,  as  handling 
les  in  a  stote  of  wetness  is  hurtful  to  the  bare  hand ;  on  which  accounts, 
-stone  dykes  are  commonly  built  in  summer. 

028.  The  line  of  fence  being  determined  on,  it  is  marked  off  with  a  row  of 
ces  driven  firmly  into  the  ground.  The  upper  soil,  to  the  depth  it  has  been 
aghed,  is  removed  from  the  line  to  form  the  foundation  of  the  dyke  ;  and  it 
Y  be  driven  away  immediately,  and  not  lie  in  the  builder's  way,  or  it  should 
formed  into  a  compost  with  lime,  near  the  spot,  for  top-dressing  grass. 
ken  the  surface  consists  of  old  firm  thick  sward,  the  dyke  may  be  founded 
m  it ;  but  in  forming  foundations,  it  should  be  borne  in  mind  that  dykes  are 
.  to  sink  in  soft  earth  of  every  kind,  to  its  injury — not  merely  by  curtailing 
height  as  a  fence,  but  by  tvnsting  its  structure  and  causing  it  ultimately  to 
L  When  the  soil  consists  of  vegetable  mould,  it  should  therefore  be  re- 
ved  altogether,  and  its  intrinsic  value  in  a  compost  will  amply  repay  the 
uble  of  removing  it. 

1029.  After  the  foundation  has  been  formed  by  the  removal  of  the  earth,  the 
mes  should  be  laid  down  on  both  sides  as  near  the  line  of  foundation  as  prac- 
able,  for  it  is  of  considerable  importance  to  the  builder  that  the  stones  be 
Mr  at  hand.  When  the  stones  are  laid  even  as  far  off  as  two  yards  from  the 
(nidation,  the  builder  loses  time  in  throwing  them  nearer ;  but,  on  the  other 
VD^  no  stones  should  be  emptied  from  the  cart  into  the  foundation,  as  they 
ffl  have  to  be  removed  by  the  builder  before  he  commences  his  work.  Large 
onlder-stones  form  excellent  material  for  the  foundation  of  stone  dykes,  and 
konld  be  laid  close  to  the  foundation  before  the  building  stones  are  brought. 
^  laying  down  the  stones,  the  carters  should  be  instructed  to  put  down  18 
^8  on  each  side  of  30  yards  length  of  the  foundation ;  and  when  boulders  are 
^  put  down,  allowance  should  bo  made  for  them  out  of  the  building  stones. 
^^^^  particulars  are  worth  attending  to,  to  save  unnecessary  trouble  after- 
'arffl  in  removing  or  bringing  stones,  to  the  annoyance  alike  of  the  dyker  and 
^  &nner. 

1030.  The  simplest  mode  of  conveying  large  boulders  is  upon  a  sledge,  shod 
ith  iron,  which  is  better  than  putting  them  in  and  taking  them  out  of  a  com- 
lon  cart,  the  bottom  and  sides  of  which  are  apt  to  be  broken  by  boulders.  A 
\JT  of  horses,  yoked  as  in  a  plough,  will  draw  a  very  heavy  boulder  upon  such 
iledge,  on  the  ordinary  surface  of  the  ground.  When  many  ordinary  stones 
J  driven  for  buildings,  of  any  kind,  the  carts  should  receive  an  extra  bottom- 
;  and  lining  with  deals  of  common  Scots  fir,  or  of  willow,  which  is  better 
m  aoj  other  sort  of  wood,  as  being  softer  and  less  liable  to  split. 
1031.  Every  preparation  being  thus  made,  two  builders  proceed  to  the  work, 

opposite  the  other — the  best  number  to  make  the  best  work,  and  they  assist 
b  other  with  stones  which  one  would  not  be  able  to  manage. 
032.  They  begin  by  setting  up  the  frame,  fig.  249,  at  one  end  of  the  dyke, 
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wliotber  it  commencoH  a^iDst  another  fence,  or  at  a  gateway  into  the  field 
wliich  the  liguro  is  supposed  to  represent,  in  the  foon^tioTi  of  the  piopoaed 


line  of  dyko.  The  frame  is  made  of  tho  breadth  and  height  of  the  prnpowd 
dyke  under  the  cover;  and  ia  set  perpendicularly  by  the  plnmmet  attacbedto 
it.  A  corresponiling  frame  should  bo  placed  beyond  the  point  which  ia  fixed 
for  one  Rtretch  of  buildiiif;,  or  two  stakes  driven  into  the  ground,  having  On 
aaiue  inclination  as  the  sides  cif  the  frame,  to  answer  the  purpose  of  a  tempcmf 
one.  On  undulating  ground,  a  npaco  of  half  a  rood,  or  15  yards,  between  tie 
frames,  is  a  sufficient  stretch  of  building  at  one  time ;  bnt  on  level  groond  > 
rood  may  safely  be  taken  in.  The  cords  are  then  stretched  along  the  BptM^ 
and  fastened  to  the  outside  of  each  frame,  to  guide,  as  lines,  the  buildisg  (C 
tho  side  of  the  dyke  straight,  and  to  gauge  its  breadth.  The  frame  is  heldii[>~ 
right  aTid  steady  by  a  stiff  rait,  having  a  nail  driven  thrrmgb  one  of  its  ente* 
liooked  on  to  the  top-bar  of  the  frame,  and  tho  other  end  with  a  stone  laidDpon 
it,  or  pushed  into  tho  ground. 

1033.  When  the  dyke  begins  with  a  scuncheon,  a."*  in  this  case,  a  1>ig" 
boahler  sliould  be  chosen  for  ila  foundation  stone ;  and  if  Ihere  are  no  bonUerA 
a  large  stone  sliould  bo  selected  and  dressed  for  the  purpose,  aa  nn  better  pn>- 
toction  can  bo  given  to  tho  end  of  a  dyke — and  especially  so  when  the  BcnB- 
cheon  forms  one  side  of  a  gateway  to  a  field.  Another  boolder,  or  large  stoo^ 
shonld  be  placed  at  a  little  distance  from  the  first,  and  smaller  stnnes  used  to 
fill  np  the  space  between  them,  until  tlie  building  ia  raised  to  the  height  of  t!" 
boulders. 

1034.  Great  art  is  required  in  laying  the  small  stones,  and  it  is  ti^6  ut  9 
dykc-huilding  which  detects  the  gcjod  from  the  bad  builder.  In  good  dryboiU- 
ing,  the  stones  are  lai<l  with  a  slight  inclination  downwards,  bom  the  centre  oi 
the  dvke,  towards  each  face,  and  to  break  band  with  one  another ;  and  to  sop- 
port  their  inclination,  small  stones  should  be  wedged  firnily  ander  them  in  the 
lieart  of  tlie  dyke  ;  whereas  stones  that  aro  laid  flat  wlaut  of  no  wedging  tv 


ides  of  the  dyke  by  some  builders,  merely  to  indicate  that  they  are 
bands ;  but  the  practice  is  objectionable,  inasmuch  as  such  projections 
f  as  stepping-stones  for  trespassers  to  climb  over  the  dyke. 
JL  8Cimcheon  should  be  formed  of  in-band  and  out-band  stones,  ham- 
ed,  and  firmly  bedded  upon  one  another. 

Phe  covers  should  project  an  inch  or  two  beyond  the  face  of  the  dyke, 
)  the  top.     They  should  be  2  inches  thick,  and  witliout  a  flaw  through- 
length,  which  should  be  2  feet  at  least,  tliat  their  weight  may  keep 
and  their  size  cover  a  large  space  of  building. 

En  forming  the  cope,  a  large  stone  should  be  placed  at  the  end  of  tlie 
1  to  keep  down  the  cover,  and  act  as  an  abutment  for  resisting  the 
down  of  the  smaller  cope-stones.  Another  large  cope-stone  should  be 
ihort  distance  from  it  upon  the  joining  of  two  covers,  to  keep  them 
Thinner  stones  should  then  be  placed  on  edge  between  these — and 
they  meet,  a  stone  should  be  wedged  in  by  strokes  of  the  hammer;  but 
ing  should  be  delayed  until  a  considerable  length  of  coping  is  finished, 
r  to  resist  its  force.  The  cope-stones  should  be  nearly  all  of  the 
^t  On  finishing  the  face  of  a  dyke,  small  stones  should  be  firmly 
1  with  the  hammer,  where  room  can  be  found,  between  the  beds  and 
3f  the  larger  ones. 

[n  building  a  stretch  of  dyke,  such  as  the  rood  above  referred  to,  it  is 
f  to  carry  up  the  building  at  both  ends,  as  well  as  at  the  middle  of  the 
y  the  levelling  of  the  top,  before  the  intermediate  spaces  are  built  up, 
hose  primary  parts,  being  built  thus  independently,  act  as  pillars  in 
to  support  the  intermediate  building  plumb ;  and  they  are  also  con* 
It  pinning  the  cords  against  while  the  intermediate  spaces  are  being 


i¥hen  a  few  stretches  of  dyke  have  thus  been  finished,  the  surplus 
any,  should  be  removed,  and  laid  where  they  are  wanted ;  and  should 
a  deficiency,  stones  should  be  immediately  brought,  to  allow  the 
to  finish  one  stretch  before  they  proceed  to  another.  The  debris  of 
used  by  the  hammer  should  be  taken  to  repair  roads. 
Fhese  are  all  the  particulars  to  be  attended  to  in  building  dykes  for 
fencing ;  but  modifications  are  sometimes  introduced  into  their  form 
i  convenient  purpose.     For  example,  an  opening  should  be  left  under 
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1042.  Another  convenience  is  to  leave  a  gap  at  the  top  of  the  dyke  by  bw- 
ering  its  cover  and  removing  the  cope  at  a  place  where  a  passage  is  occasion- 
ally required  for  foot-passengers.  By  doing  this  the  dyke  may  be  saved  from 
much  injury.  A  gap  near  the  top  of  the  dyke  may  be  useful  as  a  stile  in  the 
line  of  a  footpath,  or  at  the  side  of  a  cover,  for  hounds  and  huntsmen  to  pass 
with  ease  ;  and  here  the  whipper-in  may  stand  on  the  outlook  for  a  break-cover. 
When  not  constantly  in  use,  the  gap  is  easily  fenced  with  a  bunch  of  thoma  or 
whins. 

1043.  Such  dykes  as  we  have  been  describing,  of  5  quarters  in  height,  will 
fence  horses  and  cattle  and  Leicester  sheep,  but  will  not  confine  blackfaced 
sheep,  and  scarcely  Cheviots.  For  these,  higher  walls  must  be  built,  or  ex- 
pedients used  to  make  ordinary  ones  confine  them.  Some  of  these  expedi- 
ents are  shown  in  fig.  250,  where  part  of  an  ordinaiy  dyke  with  its  cope  ii 

PI   250  ^^^^  '    ^^^   ^^^7  consist   of   occasioDal 

cope-stones  a  be  d  Cj  set  on  edge  to  a 
considerable  height,  say  12  inches,  abore 
the  ordinary  ones,  and  4  feet  apart  UpOD 
these  are  placed  either  fillets  of  wood 
along  notches  made  on  the  top  of  the 
•xvcDiKirrs  for  rMORKA.8isa.THv  BsioHT  or  uRT^TOHs    stones,  and  wedged  into  them,  as  at  a 6  ^ 

'''"'*"  or  a  strong  rope  of  straw  is  laid  somewhat 

loosely  over  the  notches  to  dangle  in  the  wind,  and  to  form  a  scare  to  tbe 
sheep,  as  at  c  (^  e.     Another  expedient  is,  where  a  single-fiEtced  dyke  is  bdlt 
against  rising  ground,  consisting  of  plantation  or  of  cultivated  land,  to  sow  a 
few  seeds  of  whin  or  broom  in  the  soil  behind  the  dyke,  and  the  plants  in  time 
spread  over  the  cope-stones.     Where  good  stones  for  covers  are  scarce,  and 
turf  is  tough  and  heathery,  thick  turfs,  cut  of  the  breadth  of  the  top  of  the  ^ke, 
and  laid,  with  the  grass  side  uppermost,  firmly  and  neatly  on  witli  cope-stones 
upon  the  turfs,  which  thus  afibrd  them  a  firm  bed,  will  raise  a  dyke  a  snffidont 
height.     A  more  permanent  expedient  than  either  of  these,  where  the  dyke  is 
built  of  large  strong  stones  from  a  quarry,  is  to  erect  a  wire  fence  upon  tte 
dyke,  by  batting  upright  wrought-iron  standards  into  the  covers,  and  stretching 
three  rows  of  wire  through  them.     Such  an  addition  costs  from  8d.  to  Is. 
per  lineal  yard.     Or  stakes  might  be  driven  along  and  close  to  one  face  of  tk- 
dyke,  of  sufficient  length  to  reach  above  its  covers  to  receive  three  rows 
wires.  Where  thinnings  of  plantations  are  abundant,  this  is  the  cheaper,  thongl^ 
less  durable  plan,  than  the  preceding  one  with  the  iron  standards. 

1044.  When  dykes  run  at  right  angles  to  one  another,  and  are  erected  gimaJ^ 
taneously,  they  should  be  built  in  connection ;  but  where  a  new  dyke  com©^ 
against  another,  the  old  one  should  not  be  touched,  and  the  new  built  firmly 
beside  it. 

1045.  Where  two  dykes  cross,  and  the  place  is  naturally  wet,  or  wate** 
may  bo  easily  brought  to  it,  a  watering-pool  there  would  serve  four  fields, 
and  tbe  basin  for  the  pools  should  be  formed  before  the  dykes  are  built.  Th^ 
two  dykes  cross  at  tlie  centre  of  the  pond,  as  in  fig.  251,  having  holes  in  them 
to  allow  the  water  to  pass  through,  forming  a  watering-pool  in  eswh  field,  as  a* 
a  h  c  d. 

104?6.  Where  a  pond  already  exists,  and  its  water  is  too  deep  for  dykes  to 
traverse,  the  dykes  must  terminate  within  its  edge,  and  convert  Uie  pond  into  a 
watering-pool  comiuon  to  four  fields.  When  the  pond  c,  fig.  252,  is  used  bj 
only  one  field  at  a  time,  it  should  be  fenced  from  the  other  three  fields  by  means 
of  hardies  or  paling,  at/^jr  h  ;    and  when  the  pond  happens  to  be  uaed  by  more 
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Fig.  251. 


Fig.  262. 
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16  field  at  a  time,  a  paling  should  be  run  across  it  irom  dyke  to  dyke, 
the  fences  to  the  fields  not  occupied  by  the  stock. 

.  Where  the  ground  is  firm,  and  there  is  no  prospect  of  obtaining  a  water- 
•1,  the  dykes  should  be 
)  cross,  and  a  well  sunk 
ner  of  one  of  the  fields, 

pump  in   it  of  such 

as  to  supply  all  the 
vith  water  from  it  by  ^— 
jf  a  spout  into  a  trough 
field.  This  expedient 
3  successfully  used. 
.  Where  the  ground  is 
id  no  water  but  shelter 
ted  at  that  spot,   the     '^^^  watbrim<kjpooi«  fobmkd  bt 

lould  be  built  curved, 

ose  a  space  between  them  to  be  planted  with  trees  for  ornament  and 

The  land  here  will  not  be  wasted,  even  should  it  be  of  the  highest 

because  the  comers  of  four  adjoining  fields  always  have  ground  that 

be  reached  by  the  plough,  as  may  be  seen 
1  i  k  I  m,  fig.  253,  while  the  plough  can 
ong  Buch  curves  as  near  as  to  a  straight  fence, 
ling  curvatures  in  dykes,  builders  charge  a  half 
Br  rood  than  for  plain  work.  Such  curves  in 
ure  easily  drawn  by  setting  off  an  equidistant 
br  each, 
.  A  stone  dyke  is  in  the  highest  state  of  per- 

as  a  fence  immediately  from  the  hands  of  the 
s ;  but  every  day  thereafter  the  efiect  of  the 
bere  upon  the  stones,  at  all  seasons,  and  the  ac- 

to  which  they  are  liable  by  trespasses  of  indi- 

and  the  fretting  of  stock,  render  it  necessary 
)ld  their  repairs  frequently  ;  and  this  consideration  should  cause  the  best 
Is  and  workmanship  to  be  selected  for  their  original  construction. 

.  Section  Seventh — Farm-Roads, — We  do  not  deem  it  at  all  necessary 
ito  detail  as  to  tlie  methods  adopted  for  laying  out  a  road,  so  as  to  secure 
St  beneficial  level,  and  the  nearest  route  between  any  two  desired  points ; 
purposes  of  the  farm,  tlie  farmer  will  at  once  be  able  to  distinguish  at 
Dints  a  hollow  place  may  be  filled  up,  and  embankments  made  from  the 
I  obtained  from  cuttings,  and  the  cases  in  which  the  trouble  and  cost  of 
ling  these  operations  would  be  repaid  by  the  extra  perfection  of  the 
We  shall  merely  content  ourselves  witli  a  few  hints  as  to  the  forms  of 
md  the  kind  of  materials  which  may  bo  employed,  leaving  the  reader  to 

according  as  circumstances  or  his  own  opinions  may  dictate,  as  to 
)f  these  he  may  carry  out  in  practice. 

.  Convex  roads — that  is,  roads  highest  in  the  centre — have  been  much 
tended,  from  the  facilities  which  the  form  presents  to  the  thorough  drain- 
the  surface ;  the  water,  it  is  said,  freely  running  from  the  centre  to  the 

Authorities,  however,  seem  to  agree  in  thinking  that  the  advantages  of 
re  been  much  over-rated.  The  principal  objection  made  to  it  is,  that  as 
tre  of  the  road  is  the  only  place  at  which  the  vehicles  passing  over  it 
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u»*  kicc  Tcrdcal,  it  is  most  frequently  used,  and  hence  the  centre  part 
jtni'iuiiis  !j:I1:w.  affording  a  receptacle,  as  it  were,  for  rains  to  lodge  in,  and 
iriiiL  ▼zLicL  :i  is  dilScult  to  run  olil     Upon  the  whole,  we  would  recommend  the 
■ni-Ti»^r  zc  :-r=:  die  r»xid  with  a  comparatively  slight  rise  in  the  centre.    The 
3iii=crj-li  ::  which  to  make  a  good  road -surface  may  be  broken  stones,  of  a  size 
RdSiiijeii:  zo  pass  thniugh  a  ring  2  inches  diameter.     These  are  placed  in  lavera 
.ja  "ilie  r.xfci  and  well  rammed  down  ;  the  upper  surface  soon  becomes  smooth 
iz.'i  ^:Ea*;Iirii:ed  by  the  action  of  the  passing  vehicles.     Some  recommend  the 
ieccii  oC  EiAterials  to  be  greater  in  the  centre  than  at  the  sides  of  the  road ;  this, 
i:w»*ver.  shc»ald  not  be  attended  to;  on  the  contrary,  care  should  be  takeuto 
'rt.tV^  all  pv^^rtions  of  the  road  equal  in  construction  and  sohdity — the  aim  in  a 
w-Il-liid-out  road  being  to  make  it  serviceable  on  all  parts  of  its  surface  for  the 
p&ssa^  of  vehicles.     When  footpaths  are  required,  they  may  be  formed  of  a 
lifcTer  ot  broken  stones  of  size  sullicient  to  pass  through  a  ring  1  inch  diameter, 
wiia  twv*  layers  of  gravel  well  rammed  down  :  the  surface  should  slope  towards 
tie  side  drain.     In  place  of  mmming  the  broken  stones  on  the  soil  which  fonns 
tbe  l^ksis  of  the  principal  road,  blocks  of  rough  stones  may  first  be  laid  down, 
flkEbd  tht*  layers  of  smaller  stones  above  these.     Good  gravel  is  a  good  material 
for  iv^d  surfaces. 

UX52.  In  all  cases  drains  should  bo  made  at  the  side  (or  both  sides,  if  possible), 
by  which  to  carry  off  the  surface-water.     These  drains  are  formed  by  ditches  d 
^udioiiMit  depth  to  carry  away  the  water,  and  having  a  proper  fall  throughout 
thoir  length.    Where  a  footpath  is  made,  the  surface-water  of  the  main  road,  and 
that  of  the  footpath,  is  taken  off  by  a  small  gutter  foruied  at  the  inner  e<lge  of 
fvv^t|Hith,  and  constructed  of  blocks  of  stones  :  small  outlets  are  made  at  inter- 
vtil*  by  which  the  water  is  led  off  through  drains  placed  beneath  the  footpath 
to  tho  largo  side-drain  or  ditch.     Where  the  side-ditch  or  drain  is  of  sufficient 
^lopth,  the  soil  beneath  the  road  surface  will  also  be  drained  by  it.     Beside  th^ 
niifo-ditchcH,  a  covered  drain  should  run  along  the  middle  of  the  road  where  th^ 
Hubnoil  is  of  clay,  and  where  there  is  a  burst  of  water. 

1053.  In  excavating  roads,  tho  sides  of  the  excavation  should  have  2  feetol 
n  Hlopo  outwards  for  1  foot  perpendicular  of  its  height.  Where  the  soil  iB 
niuidy  or  gravelly,  a  greater  degree  of  slope  must  be  given  to  the  sides  of  tho 
oxortvution.  In  forming  embankments,  each  layer,  of  some  4  feet,  shonld  be 
woll  mnnnod  :  this  tends  to  consolidate  the  road.  The  slope  given  to  the  sides 
Hhouhl  bo  less  than  that  which  the  materials  would  naturally  assume  if  left  to 
thoiiiHolvt^H.  The  side  slopes  can  bo  very  efficiently  protected  by  encouraging 
ilin  growth  of  grass  on  them.  The  surface-water  from  the  road  must  not  b« 
ullowod  to  run  down  the  sides,  but  be  carefully  let  off  by  properly-constiucted 
nido-drains. 

lO.I'l.  Where  a  road  is  formed  over  a  sandy  soil,  the  sand  may  be  in  a  grea^ 
liioiiHtiro  pnivented  from  shifting  laterally  by  digging,  at  each  side  of  the  roadf 
ilitolioH  Homo  30  inches  deep,  and  the  same  width — filling  these  up  with  turf  or 
rlay,  and  well  ranmiing  them.  This  precaution  need  not  be  taken  where  an 
(ixiMivation  and  stnmg  embankments  are  made  in  the  sides. 

1 0')/).  ( 'oust ruction  of  Roads  on  Strong  Soils. — Perhaps  the  most  practical  autho- 
I'lly  on  ihis  dopartmont  of  road-making  is  Mr  Bailey  Denton,  who  published  the 
riiNnlt.  of  liirt  exjKjrience  in  the  Journal  of  the  Royal  Agricultural  Society  of 
i'!iu/hntif^  vol.  xviii.,  from  which  we  extract  the  following  points  to  be  attended 
1(1  in  |irai'ti(H^:  *'  1st,  Tho  road  should  be  perfectly  drained  by  means  of  surface- 
ihlolit'M,  UH  a  (I,  lig.  254,  on  each  side  of  the  formation,  and  of  under-drains,  ae 
i/  if  nil  iMU'li  siilo  of  the  metalling.     2d,  The  formation  should  bo   18  feet  wid( 
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least  between  the  inner  edges  of  the  surface-ditches,  t.  e.,  from  5  to  c.     Sd, 
e  Bnr&ce-ditches  a  a  should  be  at  least  18  inches  deep,  with  good  and  suffi- 


Fig.  254. 
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lent  batter  or  side  slopes.  They  sliould  have  a  sufficient  fall  towards  existing 
ratercoorses,  to  discharge  freely  all  water  that  may  be  run  into  them,  and 
Mpe-culyertB  protected  by  end-gi*atings  should  be  provided  at  all  gateways 
^penbg  to  the  road.  4th,  The  metalling  should  be  9  feet  wide  at  least,  that 
•S)  from  b  to  b.  5th,  The  under-drains  d  d^  should  be  dug  4  feet  deep  at 
letBt  00  each  side  of  the  metalling,  laid  with  2-inch  pipes,  and  connected  with 
tlie  culverts  or  drains  crossing  the  road  at  every  fence  and  every  hollow  in  the 
Snnmd;  and  these  cross-culverts  or  drains  sliould  be  laid  so  low  in  connection 
with  existing  ditches  (to  be  deepened,  if  necessary,  for  the  purpose),  that  the 
crown  of  the  cross-culvert  or  drain  shall  be  no  higher  than  the  bottom  of  under- 
dnin ;  thus,  in  ^g.  255  a  is  a  cross-culvert,  b  b  under-drains.  At  the  ends  of 
Mch  oross-culvert 

tfceie  ahould  be  an  ^  '"'• 

inn  grating  to 
p^o&t  the  pas- 
•ge  of  vermin. 
Tlie  under-drains 
fltwold  be  carefully 
filed  to  the  height 
of  the  metal  bed, 

with  the  earth  taken  out  of  the  drains.      6th,  The  surface  of  the  road  for  its  en- 

"W  breadth  of  18  feet  or  more,  from  c  to  c,  fig.  254,  should  be  raised  above  the 

pi^Wid  surface  in  a  convex  shape.     7th,  The  height  of  the  centre  of  tlie  road 

'l^e  the  ground  surface,  should  be  as  near  as  possible  the  thickness  of  the 

■*8taDiiig,  whatever  it  be.     It  is  necessary,  however,  that  the  ground  or  base 

'^on  which  the  metalling  is  placed  should  be  perfectly  solid,  and,  if  possible, 

*«*aken.     It  should  be  convex,  and  accord  in  form  with  the  intended  convex 

•"•pe  of  the  surface  of  the  road  itself.     8th,  The  metalling  may  consist  of  two 

^njore  layers  or  strata  which,  together,  should  be  9  inches  deep  at  least.    This 

«*pth  will  suffice  where  the  materials  are  of  the  best  sort,  but  they  should  be 

pniportionately  deeper  in  cases  where  the  materials  are  softer  and  less  durable. 

Sth,  The  metalling  should  be  of  uniform  depth  for  its  entire  width.     10th,  The 

nnder  stratum  or  foundation  of  metalling  may  consist  of  any  durable,  porous,  or 

Qon-abeorbent  material,  of  the  depth  of  4^  inches  at  least     It  may  be  judiciously 

increased  where  the  material  required  for  the  upper  stratum  or  covering  is 

fiaj  oofitly,  when  the  depth  of  the  covering  may  be  reduced  accordingly.     It  is 

toc  essenldal  that  the  material  for  the  foundation  shall  be  of  uniform  size,  as 

mg  as  it  lies  compact,  is  well  banded,  and  its  surface  is  even  and  Regular  to 

K^eiTe  the  upper  stratum.     11th,  The  upper  stratum  or  covering  should  be  of 

le  best  deBcription  of  clean  stone,  or  sifted  gravel  or  pebbles,  the  country  will 

brdL     If  gravel,  it  should  be  screened,  to  get  rid  of  sand  and  dirt ;  and  the 
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larger  stones  should  be  broken,  so  that  no  particle  shall  be  left  on  the  load 
exceeding  2^  inches  in  the  largest  diagonal  line.  The  depth  should  be  4| 
inches,  and  should,  if  possible,  be  placed  on  the  road  in  two  courses.  12th,  The 
side  spaces,  4  feet  6  inches  each  at  least — ^from  6  to  c,  fig.  254 — should  be 
carefully  finished  off  in  close  conformity  with  the  metalling.  The  fall  thu 
given  from  the  centre  to  the  sides  of  the  road  will  insure  a  perfect  drainage  d 
tlie  surface  into  the  side  ditches.  The  side  spaces  should  be  seeded  aud  rdled, 
or  beaten  down  firmly.  13th,  There  should  be  no  fence  that  will  throw  a  shadow 
on  the  road.  14th,  The  road,  after  its  completion,  should  be  most  rigidly 
maintained  in  its  convex  form ;  any  unevenness  should  be  overcome  by  the 
rake,  and  all  ruts  and  hollows  should  be  kept  filled  in  at  once  with  firesh  mate- 
rial, properly  broken  to  the  same  size  as  the  original  metalling ;  and  the  side 
ditches  should  be  kept  open  and  free  to  discharge  the  water  flowing  into  them. 
No  water  should  be  allowed  to  stand  on  either  the  metalling  or  the  side  spaces, 
but  the  water  should  be  got  rid  of,  not  by  making  grips  or  channels  into  the 
side-ditches,  but  by  filling  up  hollows  and  ruts,  and  keeping  the  whole  in  iti 
original  form." 

1056.  It  will  be  observed  that  in  these  rules,  very  great  stress  has  been  laid 
upon  both  surface  and  under  draining.  All  engineers  have  acknowledged  the 
advantage  of  rendering  roads  dry  aud  unyielding,  and  considerable  attention 
has  been  paid  to  surface-draining  ;  but  the  impoHance  of  under-draining  roads 
by  means  of  longitudinal  pipe  drains,  laid  sufficiently  deep  and  near  each  other 
to  remove  soak  or  bottom  water,  and  overcome  as  far  as  possible  capillaiy 
attraction  and  suction  in  the  soil,  has  been  overlooked  until  very  recently.  A 
shallow  centre  drain,  called  a  mitre-drain,  was  often  adopted  with  good  eflect, 
but  it  failed  to  render  the  subsoil  dry,  and  increased  the  cost  of  the  road  ood- 
sidcrably.  There  is  but  little  doubt,  however,  that  the  advantages  arising  fron 
the  act  of  adequately  deep  under-draining,  both  in  economising  materials  and 
in  reducing  tlie  cost  of  maintenance,  surpass  any  single  appliance  of  either  Tel- 
ford  or  Macadam  in  the  practice  of  road-making.  The  efiect  of  deep  under-drains 
on  each  side  of  the  metalling  is  to  render  the  mass  of  soil  between  them  per- 
fectly solid  and  inflexible,  so  that  any  metalling,  let  it  be  either  loose  graTel  or 
tt  close  pavement,  rides  upon  it  without  sinking  into  it. 

1057.  "  The  solid  and  firm  base  thus  obtained  is  equivalent  to  at  least  onft- 
fourth  of  tlie  metalling  ordinarily  put  on  roads.  That  proportion  which  i«  »o 
frequently  sunk  and  buried  in  the  clay  base,  is  saved ;  and  it  has  been  found 
that  roads  carefully  formed  and  under-drained,  with  9  inches  of  metalling,  will 
better  preserve  their  shape,  and  a  hard  and  firm  surface,  than  roads  with  1  ^ 
inches  of  metalling  without  under-draining. 

1058.  "The  practice,  too,  of  laying  faggots  as  a  foundation  is  superseded  by 
under-draining,  except  in  cases  of  peat-bogs  and  deep  spongy  soils,  where  » 
layer  of  faggots  is  essential  as  a  platform  for  the  materials.  In  dealing  with 
homogeneous  clays,  the  use  of  faggots  is  much  to  be  reprehended.  Their  elas- 
ticity keeps  the  base  of  the  road  in  a  constant  fret  and  soft  state,  causing  the 
clay  to  rise,  and  the  metalling  to  sink  between  the  branches  and  twigs  of  which 
the  faggots  are  comix)sed." 

1059.  For  other  information  as  to  details  of  construction,  cost,  &c.,  the  reader 
is  referred  to  Mr  Denton  s  paper,  which  aboimds  in  practical  information  on  the 
liubject. 

1060.  Section  Eighth — Well-Sinking — Liquid-Manure  Tanks — Horse  Pond, 
—III  well-sinking  we  confine  ourselves  to  explaining  the  easiest  method  of  sink- 
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tB  for  wells  in  various  soils,  refraining  from  noticing  the  method  of  obtaiu- 
»  by  boring  through  the  surface  and  the  various  strata,  this  involving 
3f  instruments  and  appliances  not  easily  attainable  by  the  farmer.  It  is 
at  difficult  to  decide  as  to  the  localities  most  suitable  for  sinking  a  well 
insure  a  regular  supply  of  water  at  a  reasonable  depth.  Mr  Swindell 
wtary  Treatise  on  Well-Digging  and  Boring,  Is.  Weale,  London)  gives 
»wing  as  a  few  simple  directions  on  this  point : — ^'  In  the  early  part  of 
r,  if  the  grass  assume  a  brighter  colour  in  one  particular  part  of  a  field 

the  remainder,  or,  when  the  latter  is  ploughed,  if  a  part  be  darker 
3  rest,  it  may  be  suspected  that  water  will  be  found  beneath  it.     In 

the  gnats  hover  in  a  column,  and  remain  always  at  a  certain  height 
16  ground,  over  the  spots  where  springs  are  concealed.  In  all  seasons 
ear  more  dense  vapours  arise  from  these  portions  of  the  surface,  irom 
owing  to  the  existence  of  subterranean  springs,  a  greater  degree  of 
Y  gives  rise  to  more  copious  exhalations,  especially  in  the  morning  or 
.  The  springs  to  which  these  rules  apply  are  such  as  are  only  near 
ace."  In  trap-rock,  water  is  not  likely  to  be  found ;  and  in  gravel, 
r  rich  unctuous  clay,  digging  to  a  considerable  depth  will  likely  be 
I  before  water  is  obtained.  Water  is  most  certain  to  be  found  in  diluvial 
lis,  although  impervious  to  water,  is  here  and  there  intersected  with 
'  sand,  interspersed  with  small  stones,  on  removing  which  water  is  found 

and  which  may  be  collected  in  a  pit  formed  in  the  clay.  The  follow- 
be  method  of  digging  a  well  in  such  a  soil :  **  Let  a  circle  of  8  feet  in 
r  be  described  on  the  surface  of  the  ground,  from  whose  area  let  the 
soil  be  removed  to  be  used  elsewhere  as  compost.     After  throwing  out 

of  8  or  9  feet  with  the  spade,  let  a  winch  and  rope  and  bucket  be  set 
raw  the  earth  out  of  the  welL  While  the  digging  is  proceeding,  let  a 
it  quantity  of  flat  stones  be  laid  down  near  tlie  winch,  by  which  to  let 
3wn  to  build  the  ring.     A  depth  of  16  feet  will  most  probably  suffice  ; 

0  water  is  found,  let  the  digging  proceed  to  the  requisite  depth.  A  ring 
b  in  diameter  will  be  a  large  enough  bore  for  the  well :  the  rest  of  the 
lould  be  filled  up  witli  dry  rubble  masonry,  and  drawn  in  at  the  top  to 
in  diameter.     Whenever  the  building  is  finished,  the  water  should  be 

1  from  the  well  with  buckets  if  the  quantity  is  small,  and  with  a  pump 
large,  to  allow  the  bottom  to  be  cleared  of  mud  and  stones.     A  tliick 

le,  reaching  from  the  side  of  the  ring  to  beyond  the  centre,  should  be 
(laced  on  the  ground  at  the  bottom  of  the  well  for  the  wooden  pump  to 
pon,  or  for  the  lead  pipe  to  rest  on.  If  a  wooden  pump  is  used,  a  large 
le,  having  a  hole  in  it  to  embrace  the  pump,  should  be  laid  on  a  level 
3  ground  upon  the  ring  of  the  well ;  but  if  a  lead  pipe  is  preferred,  the 
le  should  be  entire  and  cover  the  ring,  and  the  clayey  earth  thrown  over 

In  cases  where  the  well  has  to  be  sunk  in  loose  gravel  or  sand,  a  dif- 
lan  has  to  be  adopted.  The  following  is  a  specification  of  a  method 
out  by  Mr  Wilson,  Dumbartonshire  :  **  The  diameter  of  the  well  to  be 
inches  inside  of  the  building,  and  the  building,  instead  of  rubble,  to  be 
d  ashlar,  each  stone  8  inches  broad  in  the  bed,  12  inches  deep,  about 
les  long,  in  the  chord  of  the  arc  of  a  circle  on  the  one  side,  and  17  inches 
a  straight  line  on  the  other  side.  The  outside  of  the  stones  to  be  formed 
o  a  circle,  and  their  inside  into  an  octagon.  Beds  to  be  square ;  ends 
'  bevelled  and  wrought  correctly  to  a  mould ;  each  course  to  contain 
.  of  equal  size ;  a  ring-board  to  be  formed  of  vnllow,  not  to  taste  the 
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water,  8^  inches  broad,   1^  or  2  incLes  thick,  and  ^  inch  larger  than  the 
outside  circle  of  the  stones.     The  ring-board  could  be  made  stronger  in  two 
courses  of  four  pieces  of  equal  size.     In  building  upon  the  ring-board,  the  first 
course  of  stones  to  have  the  centres  of  their  face  raised  perpendicular  to  the 
inside  of  the  ring-board.     The  centres  of  each  stone  of  the  second  coarse  to  be 
placed  over  the  joints  of  the  preceding  course,  and  also  perpendicular  to  the 
inside  of  the  ring-board.     The  inside  face  of  each  stone  being  a  strai^t  Uue, 
the  inside  diameter  of  the  well  being  3^  feet,  and  the  ring-board  being  correctly 
made,  the  inside  ends  of  each  stone  will  be  back  1^  inch  from  the  centre  of  the 
face  of  each  stone  in  the  course  immediatelj  above  it,  and  so  on  with  eveiy 
course.     A  small  stick,  made  as  a  gauge  at  one  end,  of  1}  inch  length,  will  be 
found  handy  for  setting  the  stones.     The  outside  circle  must  be  most  carefiillj 
made.     The  upper  course  to  form  a  square  instead  of  an  octagon  for  the  coTen 
to  rest  on,  and  to  slope  to  one  side,  to  caiTy  the  water  off  the  top  of  the  wel 
The  covers  to  be  droved,  and  in  three  pieces,  one  of  which  to  cover  the  biuld- 
ing  on  one  side  and  half  of  the  well,  and  to  be  half-checked  where  the  other 
two  stones  meet  it  in  the  middle,  and  they  are  to  be  half-checked  into  it,  also 
half-checked  into  each  other  where  they  meet  in  the  middle,  and  to  cover  the 
other  side  of  the  building.     One  of  the  stones  covering  a  portion  of  the  wdl  to 
have  an  iron  ring  in  it,  by  which  to  lift  it  freely  out  of  the  checks  of  the  other 
two  stones.     The  joints  of  the  covers  to  be  filled  with  putty  well  mixed  with 
whitelead,  to  prevent  water  from  the  surface  getting  into  the  welL" 

1062.  The  metliod  of  sinking  the  well  is  thus  described  by  Mr  Wilson :  "  I  had 
the  stones  dressed,  droved  to  a  mould  as  specified,  and  all  ready  before  breakiiig 
ground,  when  I  made  a  rod  2  inches  longer  than  the  extreme  diameter  of  the 
ring-board ;  described  the  circle  on  the  surface  with  it,  and  gave  it  to  th^ 
labourer  as  a  gauge,  that  he  might  not  take  out  any  more  sand  and  gravel  than 
was  necessary  to  let  the  ring-board  in  with  ease.     I  had  about  5  feet  of  gravel, 
which  I  should  always  like  to  go  through  before  laying  in  the  ring-board.  There 
were  then  2  feet  of  fine  sand,  when  water  appeared  by  taking  a  shovelful  oat  of 
the  centre.  I  then  ordered  the  ring-board  to  be  put  in  and  levelled,  and  built  upon, 
to  the  top  of  seven  courses,  filling  up  as  it  was  built  tlie  back  of  eacli  courao 
with  fine  sand,  loosely  put  in  with  a  shovel,  to  steady  tlie  building  when  sink- 
ing.    I  then  commenced  taking  gravel  out  of  the  centre  with  a  short  shovel, 
and  a  bucket  with  a  rope  attached  to  it  to  be  dra%vn  up  with  a  winch  and  handle 
In  about  three  hours  of  an  afternoon  there  was  about  a  foot  of  water.    Ne^^ 
day  I  commenced  taking  out  a  barrowful  of  sand,  and  two  or  tliree  bncketful* 
of  water  alternately,  till  in  other  three  hours  I  had  got  down  altogether  abou't 
1 1  feet  6  inches,  when  the  water  flowed  in  so  much  tliat  I  could  not  procee^^ 
further,  and  it  rose  to  its  level  of  3  feet  8  inches.     The  building  went  dorxa 
steadily,  and  did  not  seem  to  be  an  eighth  of  an  inch  off  the  level  at  which  i* 
was  first  sot.     Other  four  courses  were  then  bnilt,  and  the  covers  put  on,  ano 
the  pump-frame  erected  several  feet  from  the  side  of  the  well,  where  an  incHneo 
plane  and  gutter  had  been  formed  to  carry  off  the  water.     The  pump  I  use  ifi* 
copper  chamber,  4  inches  in  diameter,  with  brass  boxes,  and  a  2-inch  lead  pip^ 
attached  to  the  chamber,  and  laid  into  the  well  through  tlie  side  of  the  building 
about  2  feet  below  the  surface.^ 

10()3.  Where  the  interior  of  the  wall  is  faced  with  bricks — "  steined,"  as  it  is 
termed — a  simple  method  of  proceedhig  is  as  follows  :  A  drum-curb  is  provided, 
being  a  circular  frame  of  wood,  with  a  strong  flat  ring,  of  the  same  diameter  as 
the  intended  well  at  top  and  bottom,  the  breadth  of  the  ring  being  equal  to  the 
breadth  of  a  brick ;  the  depth  of  curb  is  5  feet  or  so.     The  ground  being  exca- 
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Tited  to  a  depth  equal  to  that  of  the  curb,  this  is  lowered  into  the  excavation. 
The  operation  of  digging  is  continued,  the  curb  gradually  descending — the 
excavated  earth  being  removed  by  buckets  lifted  by  tackle  supported  above  the 
excavatioQ  by  a  triangular  frame.  The  steining  or  brickwork  is  then  built  on 
the  upper  ring  of  the  curb  ;  the  bricks  are  laid  without  mortar,  care  being  taken 
k>  arrange  them  so  as  to  keep  the  form  of  the  circle  as  perfect  as  possible,  each 
soarse  breaking  joint  with  the  one  under  it.  As  the  sinking  of  the  curb  goes 
m,  the  laying  of  the  bricks  is  proceeded  with,  until  the  necessary  depth  is 
>btained.  It  is  scarcely  requisite  to  point  out  the  absolute  necessity  of  making 
ill  wells  circular ; — the  sides  of  square  ones  would  inevitably  be  forced  in. 

1064.  Of  all  the  methods  in  use  for  raising  the  water  from  wells  that  are  of 
greater  depth  than  when  the  common  pump  can  be  used — namely,  30  feet — that  of 
iie  ascending  and  descending  buckets  (the  empty  one  descending  as  the  full  one 
8  being  pulled  up)  forms  the  simplest.  The  buckets  must  be  comparatively  heavy 
o  allow  of  their  sinking  into  the  water  on  being  let  down.  The  rope  to  which  the 
Mickets  are  attached  is  wound  round  a  wooden  barrel,  revolving  on  two  uprights 
it  each  side  of  the  well  mouth,  and  turned  by  a  winch  or  handle.  The  well- 
QOvering  should  be  made  in  two  halves,  opening  upwards,  and  hinged  at  the 
outer  edges  to  a  wooden  frame  placed  round  the  mouth  of  the  well.  A  small 
Bpaoe  should  be  left  between  the  edges  of  the  flaps,  to  admit  of  the  rope  passing 
ficeely.  A  small  curb-wall  should  be  made  round  the  mouth,  in  order  to  prevent 
surface-water  running  into  the  well ;  and  a  railing,  some  3  or  4  feet  high,  to 
fvevent  children  having  access. 

1065.  Liquid-Manure  Tanks. — Tanks  are  not  required  on  every  kind  of  farm. 
On  corse  forma,  where  much  straw  and  little  green  food  is  used,  there  can  be  no 
Kqmd  manure  ;  and  on  pastoral  fanns,  the  stock  confined  in  winter  in  the  stead- 
ing are  too  limited  in  number  to  afford  much  of  that  material.    On  dairy  farms,  on 
tbe  other  hand,  where  many  cows  are  maintained,  and  much  green  food  consumed 
l>ytliem  in  byres,  tanks  should  be  constructed  for  the  advantage  of  the  pasture- 
l>ni    The  practice  of  the  farmers  of  Flanders  might  be  usefully  followed  on  all 
ttiall  dairy  farms,  by  constructing  a  small  tank  under  ground  in  every  byre,  the 
<»ntents  of  which  might  be  enriched  with  rape-cake  and  other  valuable  ingredients. 
*We  enriched  contents,  employed  as  a  top-dressing  on  pasture  and  forage 
^^  would  increase  their  produce,  for  the  support  of  the  cows,  very  consider- 
•*^ty.    A  tank  to  a  dairy  farm  seems,  therefore,  indispensable,  and  it  should  be 
of  large  dimensions,  to  meet  any  enlargement  of  the  dairy.     On  farms  of  mixed 
^^^^dry,  if  the  steading  is  furnished  with  rain-water  spouts,  and  the  stock 
^ell  Bopplied  with  litter,  much  liquid  manure  cannot  be  collected.     Under  that 
•jBtem  we  had  a  circular  tank  of  12  feet  in  diameter  and  4  deep,  cormected 
'nth  well-planned  courts  by  neatly-built  drains  provided  with  good  gratings,  and 
4e  courts  were  defended  from  being  deluged  with  rain-water  by  capacious  rain- 
water spouts,  and  care  taken  that  the  cattle  were  always  provided  with  a  suffi- 
cient quantity  of  litter — with  all  which  accommodations  every  well-appointed 
•teading  should  be  supplied.     The  tank  was  not  filled  in  the  course  of  the  sea- 
ton  above  three  times — a  quantity  not  worth  while  providing  a  liquid-manure 
cart  to  take  it  to  the  field ;  and  even  this  small  quantity  was  solely  derivable 
from  heavy  rains  and  melting  snows  for  a  few  days  falling  directly  into  the 
oonrts,  and  causing  a  surplus  of  water,  which  was  readily  conveyed  into  the 
tank  by  the  drains.     The  ordinary  supply  of  the  liquid  manure  was  merely  a 
ew  drops  from  the  sole  of  the  drain  into  which  all  the  other  drains  merged. 
7he  sole  of  this  drain  was  only  4  feet  above  the  bottom  of  the  tank,  and,  except 
fter  rain  or  snow,  the  liquid  manure  never  reached  that  height.     Still,  wher- 


254  PKACTTCAL  CONSTBUCTION. 

ever  cattle  are  housed  and  fed  in  large  nnmbers  on  tomips,  a  tank  shonld  be 
constructed  with  drains,  to  keep  the  conrts  comfortably  diy. 

1066.  There  are  several  circumstances  to  be  taken  into  consideration,  beforo 
proceeding  to  construct  a  tank  for  liquid  manure.     When  a  tank  is  made  deep, 
such  as  a  well,  the  building  of  the  lower  part,  as  well  as  of  the  sides,  will 
require  to  be  particularly  strong,  to  resist  the  equal  hydrostatic  pressure  of  the 
fluid  on  all  sides  within  it,  and,  of  course,  will  be  so  much  the  more  expeDsi^ 
in  construction.     A  tank  should  therefore  be  shallow,  to  be  economical  in  con- 
struction, and  not  deeper  than  6  feet  below  the  sole  of  the  drains  which  bnng 
tlie  liquid  manure.     It  is  very  desirable  to  have  the  tank  covered,  for  the  sake 
of  protection  against  accidents,  and  against  undue  action  of  the  atmosphere 
upon  the  liquid.     The  most  durable  covering  is  an  arch ;  and,  to  keep  the  ooet 
of  that  within  bounds,  the  tank  should  be  narrow,  not  exceeding  six  feet.    The 
desired  capacity  of  a  tank  will  thus  be  attainable  by  extending  its  lengtL   A 
tank  should  neither  let  in  nor  let  out  liquid.     To  prevent  its  letting  in  wateri 
a  drain  should  be  formed  where  tliere  is  the  slightest  appearance  of  it  in  oozings 
or  a  spring ;  and  to  prevent  the  liquid  getting  out,  a  puddling  of  clay  should  be 
used,  where  the  subsoil  does  not  consist  of  tenacious  boulder  clay.     The  day 
for  puddling  should  be  well  pugged,  or  beaten  into  the  consistency  of  putty. 

1067.  A  considerable  fall  is  required  along  the  floor  of  a  liquid-manure  tank; 
and  a  roomy  man-hole  should  be  made  in  the  arch  of  the  roof  at  each  end,  and 
at  the  deepest  end  a  third  opening  for  a  pump. 

1068.  To  know  the  size  of  tank  required  for  any  particular  case,  an  allow- 
anco  of  1000  gallons  for  every  cow  is  a  good  criterion  on  a  dairy  farm,  and  Ihat 
number  of  gallons  occupies  162  cubic  feet.  When  enlarged  tanks  are  desired,  it 
is  better,  because  cheaper,  to  have  parallel  rows  of  narrow  tanks  contigaona  to 
oach  other,  than  to  extend  the  breadth  or  length  and  increase  the  depth  of  the 
dimensions  given  above  (1066).  In  a  series  of  parallel  tanks,  the  common  waDs 
support  the  arches  on  both  sides. 

1069.  A  tank  of  72  feet  in  length,  6  feet  wide  inside,  and  6  feet  deep  below 
the  soles  of  the  drains,  contains  about  2600  cubic  feet,  and,  with  a  pump  and 
the  carriage  of  materials,  would  cost  about  £24* 

]  070.  Mr  Milbum,  Soworby,  by  Thirsk,  gives  the  cost  of  constructing  a  liqnid- 
nianure  tank,  13^  feet  in  length,  6^  feet  in  width,  and  6  feet  deep,  inside  mea- 
Nuro,  with  brick  in  length,  and  plastered  with  Boman  cement — a  size  suitable 
to  small  holdings — in  these  terms : — 

Ft.  in. 
Leng^  within,  .  .  13    6 

Width, 6    6 

Depth,  .  .  6    0=  194  cnbic  yudi. 

Cutting  over  all,  at  3d.  per  3rard,        .  .  .  .  .  jCO    7    9 

Walling,  including  bricks  in  length,  and  mortar  around  them,  at  48. 

per  yard,      .  .  .  .680 

Plastering  and  cement,  .    0  16    0 

Covering  and  flags,  .  .    2  15    0 

£10    6    9t 


1071.  A  simple  and  convenient  mode  of  collecting  the  liquid  manure  of  a 
dairy  farm — of  from  130  to  170  acres,  with  a  stock  of  cows  from  14  to  24,  with 
young  boasts  and  horHes — has  been  practised  by  Mr  McLean,  Braid  wood,  and 
Mr  Wilson,  Eastfield,  both  near  Penicuik,  Mid-Lothian.     Drains  are  formed  from 

•  Tranaact'iont  of  the  Uighland  and  Agricultural  ^ociett/  for  March  1846,  p.  292-8. 
t  Ibid.,  vol.  xiv.  p.  280. 
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and  stables  into  one  main  drain,  the  month  of  which  happens  to  be 
IS  high  above  the  ground  below  it  as  to  admit  a  liqnid-mannre  barrel 
ion  butt,  mounted  on  its  cart — to  stand  under  it,  and  receive  the  liquid 
3  the  bung-hole  ;  and  as  the  barrel  becomes  full,  it  is  carted  away,  and 
its  emptied  on  the  field.  The  barrel  contains  150  gallons,  and  is 
lied  three  times  a-week.  When  there  is  an  excess  of  liquid,  in  con- 
of  much  rain,  it  is  allowed  to  run  into  the  dunghills  below  the  drain, 
'  saturating  them,  flows  into  an  open  shallow  tank,  from  which  it  irri- 
pleasure  a  drained  mossy  field  laid  down  to  perpetual  g^ss. 
The  cost  of  these  drains  is  thus  given  by  Mr  Wilson : — 

ler-byre,  including  cover  of  the  main  drain,                        .            .  £2    2    6 

i6r-byre,        .                                     .                                                 .  160 

pavement,  grates,  and  cost  of  putting  them  in,     .            .  2    0    0 

from  dwelling-house  and  scullery,  including  grates,         .            .  0  15    0 
le  of  cutting  a  road,  to  allow  the  bung-hole  of  the  barrel  to  be  placed 

wer  than  the  main  drain,                .            .                        .  0  10    6 

£6  U    0 


A  common  butt,  of  the  above  capacity  of  150  gallons,  sunk  into  the 
brms  a  good  and  convenient  tank  for  the  use  of  a  labourer's  cottage, 
ining  all  the  liquid  refuse  from  the  house,  would  afford  ready  means  of 
r  a  portion  of  the  garden. 

The  rationale  of  the  construction  of  liquid-manure  tanks  is  this  : — The 
T  collecting  liquid  manure  in  the  farmstead,  though  apparently  simple 
istruction,  being  merely  a  covered  pond  or  a  well,  yet  serious  errors 
ently  committed  in  its  formation.  The  first  and  most  important  consi- 
for  the  formation  of  the  cistern,  is  the  effect  of  hydrostatic  pressure ; 
3n  to  this  has  caused  the  failure  of  many  such  cisterns.     The  liquid 

here  to  deal  with,  like  all  other  fluids,  acts  on  the  bottom  and  sides 
3S8el  or  body  that  contains  it,  with  a  pressure  directly  in  proportion  to 
:h  at  which  the  fluid  stands,  without  reference  to  either  length  or 

that  is  to  say,  suppose  a  cistern,  whose  bottom  is  12  inches  square, 
iopth  10  feet,  filled  with  water,  every  square  inch  in  the  bottom  will 
pi-essure  equal  to  the  height  of  a  column  of  water  whose  base  is  one 
are  and  10  feet,  or  120  inches,  in  height.  The  weight  of  such  a  column 
IJ  lb.  nearly,  and  this  would  be  exerted  on  every  square  inch  on  the 
or  the  whole  pressure  on  the  bottom  would  be  625  lb.,  the  weight  of 

feet  of  water.  There  is  a  natiuul  law  that  governs  the  pressure  of 
hich  shows  us  that  they  press  equally  in  all  directions,  downward, 
illy,  and  even  upwards,  the  last  arising  from  the  general  statical  law, 
ition  and  reaction  are  equal,  and  in  opposite  directions."  It  follows, 
ise  hydrostatical  laws,  that  the  lowermost  portion  of  each  side  of  our 
1  cistern  will  suffer  a  pressure  from  the  water  equal  to  that  which  acts 
J  bottom — hence,  taking  the  lowermost  inch  in  the  height  of  the  sides 
cistern,  it  will  be  pressed  with  a  force  of  52^  lb.  or  thereby,  or  4J  lb. 
square  inch,  and  each  of  the  four  sides  will  suffer  the  same  pressure. 
,  now,  that  the  cistern  is  elongated  in  one  direction  to  any  number  of 
[  again  filled  to  the  depth  of  10  feet,  the  pressure  on  each  square  foot 
)ttom  remains  the  same  as  before,  and  so  in  like  manner  does  it  remain 
e  upon  the  sides;  for  the  pressure  is  not  altered  in  any  direction, 
I  the  proportion  of  the  cistern  has  been  changed.  Keeping  this  in 
wiU  be  seen  that  length  and  breadth  produce  no  effect  on  the  pressures 
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that  a  fluid  exerts  against  the  vessel  or  body  that  retains  it ;  and  tbat^  ia 
calculating  the  resistance  to  sustain  such  pressures,  depth  is  the.  only  elemeot 
requiring  to  be  taken  into  account.  It  is  also  to  be  kept  in  view,  that  preesue 
on  the  bottom  or  sides  is  directly  as  the  depth ;  thus,  if  our  supposed  cistern 
were  reduced  to  5  feet  in  depth,  the  pressure  on  the  bottom  would  only  be  ou- 
half,  or  2^  lb.  on  each  square  inch.  / 

1075.  The  conclusion  to  be  drawn  from  these  remarks  is,  that  a  cist6ni,iii 
the  form  of  a  pit  or  well,  should  be  always  avoided,  unless  it  can  be  formed  in 
a  natural  bed  of  imper\'ious  clay.  When  such  a  substratum  can  be  attained,  a 
pit  may  be  adopted,  but  not  otherwise.  If  such  has  been  found,  and  the  pit 
dug  out,  it  should  be  lined  with  brick,  or  with  stone  built  in  mortar,  the  bot- 
tom being  first  lined  with  the  same  material  When  the  building  approacbei 
to  tlio  surface,  the  wall  can  be  gradually  reduced  in  diameter  to  a  small  oom- 
pasR,  leaving  only  an  opening  of  2  to  3  feet  square,  which  is  covered  in  at 
small  expense ;  and  the  saving  in  this  last  item  is  the  only  apparent  advan- 
tage that  seems  to  attend  the  practice  of  pit  cisterns.  Deep  cisterns  are  liabla 
to  another  inconvenience — of  their  becoming  recipients  of  spring  or  of  draiiiage 
water ;  and  it  is  sometimes  more  difficult  to  keep  such  water  out  than  to  ke^ 
the  proper  liquid  in  ;  for  if  springs  and  their  origin  lie  at  considerable  heigbtis 
their  hydrostatic  pressure  may  be  so  great  as  to  render  the  prevention  of  aooea 
to  their  products  a  process  of  great  difficulty. 

1076.  A  cistern  of  moderate  depth,  not  exceeding  4  feet  below  tbe  outfall  of 
the  drains,  may  be  constructed  in  any  situation,  whether  in  gravel  or  in  clay, 
and  its  length  can  be  extended  so  as  to  afford  any  required  capacify;  tfa6 
breadtli  being  restricted  to  that  for  which  materials  for  covering  it  can  be 
most  easily  obtained,  which  may  be  from  3  to  4  feet,  or,  if  arched,  it  may  be 
6  feet.     Whatever  l)o  the  stratum  in  which  such  a  cistern  is  to  be  formed  (un- 
less it  bo  perfectly  impervious  clay),  it  should  be  puddled  to  the  thickness  of 
at  least  1  foot  with  the  best  clay  that  can  be  pmcured.     For  tliis  purpose,  tbe 
earthy  matters  are  to  be  dug  out  to  a  depth  of  1 J  foot  lower  than  the  intended 
solo,  and  to  a  width  of  4  feet  more  than  that  proposed  for  the  cistern.     Two  of 
three  thin  layers  of  the  pre]>ared  clay  are  then  to  bo  compactly  laid  over  the 
whole  breadth  of  tlio  excavation,  and  beaten  firmly  together  at  all  pointi, 
making  up  the  depth  to  1  foot,  and  the  surface  of  it  brought  to  a  uniform  level 
Upon  this  the  side  walls  are  to  be  founded,  and  these  may  be  of  brick  9  indiee 
in  thickness,  or  of  flat  bedded  nibble  stones  14  inches.     The  wall  should  be 
built  in  successive  courses  of  about  1  foot  in  height,  the  whole  being  bedded 
in  mortar ;  and,  as  each  course  is  completed,  the  pnddle  is  to  be  carefully  ]vi 
and  beaten  in  behind,  in  layers  of  G  inches  or  thereby,  tbe  first  layer  being  pio- 
|)erly  incorporated  with  the  foundation  puddle,  and  each  succeeding  layer  with 
the  one  innnediatoly  preceding  it.     To  prevent  the  side-walls  from  being  pushed 
inward  by  the  pressure  of  the  puddle  or  of  the  bank,  tie-walls  of  brick  or  of 
stone  should  be  formed  at  every  5  feet  of  the  length  of  the  cistern.     These  miy 
be  9  inches  of  brick,  or  14  inches  of  stone,  and  they  must  have  conduits  fonned 
at  the  level  of  the  sole,  to  allow  the  liquid  to  run  towards  the  pump.     The  sole 
should  be  laid  all  over  witli  brick  set  on  edge,  or  with  strong  pavement  jointed, 
the  whole  having  a  slight  declivity  towards  one  end,  where  a  small  well-hole 
of  9  inches  in  depth  is  to  be  formed  to  receive  the  bottom  of  the  pumpi    Tbe 
brick  or  pavement,  as  the  case  may  be,  is  to  bo  bedded  on  the  puddle,  and 
grouted  flush  in  the  joints  with  mortar ;  and  when  the  walls  and  sole  are  built 
up,  they  should  then  bo  pointed  in  QveTV  joint  with  Boman  cement.      The 
covering  may  be  effected  with  strong  pavement,  of  length  sufficient  to  rest  on 
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wMb^  laid  and  jointed  with  mortar ;  or  with  rough  found-stones,  where 
be  procured ;  and  if  neither  can  conveniently  be  found,  a  beam  of  sound 
r  may  be  laid  along  the  middle  of  the  cistern,  resting  on  the  tie-walls, 
this  bearer,  stones  of  half  the  length  will  be  sufficient  to  form  a  cover. 
yer  of  clay  may  be  laid  over  the  stone  covers,  and  upon  that  a  coat 
.  To  prevent  accident,  it  is  always  desirable  to  construct  the  cistern 
ktioD  where  it  will  be  as  little  as  possible  exposed  to  the  transit  of 
d  this  may  be  always  obtained  at  a  small  additional  expense  of  covered 
X)nyey  the  manure  from  the  dunghills  to  the  cistern.  The  best  and 
ire  plan,  no  doubt,  though  the  most  expensive,  is  to  cover  the  cistern 
urch  of  stone  or  brick. 

The  pump  for  lifting  the  liquid  from  the  cistern  to  the  cart  may  be 
wood  or  cast-iron,  but  the  latter  is  preferable.  A  common  sucking- 
3^  inches  chamber  is  quite  sufficient ;  the  chamber  should  be  bored 
the  pump-boxes,  for  durability,  should  be  also  of  metal,  with  leathern 
)8.     The  height  of  the  pump  should  be  such  as  to  deliver  the  liquid 

0  the  funnel  of  the  barrel  or  tank ;  but  if  this  height  is  found  to  raise 
klever  above  the  reach  of  a  man  s  hand,  it  is  only  necessary  to  joint 
mnecting-rod  to  the  lever,  its  lower  end  being  furnished  with  a  cross 
nd  by  these  means  the  pump-man  will  be  able  to  work  the  pump  in 
manner  as  the  lower  end  of  the  common  pit-saw. 

Forcing  and  lifting  pumps  have  been  proposed,  and  even  employed,  for 
3se  we  have  here  in  view,  though  with  questionable  propriety ;  and 
ay  be  proper  to  explain,  that  by  the  term  force-pump  is  to  be  under- 
ump  that  raises  water  to  any  height  above  the  point  where  the  power 
1,  by  the  descent  of  a  solid  piston  acting  in  the  chamber  of  the  pump, 
he  liquid  into  an  ascending  pipe,  which  springs  fi-om  below  the  piston. 
The  lifting-pump  differs  from  this  in  having  a  valved  piston  through 
)  liquid  passes,  as  in  the  sucking- pump,  on  the  descent  of  the  piston ; 
ts  ascent,  the  valve  being  now  closed,  the  liquid  is  lifted  and  forced 
ascending  pipe,  which,  in  this  case,  springs  fi-om  above  the  piston,  the 
being  closed  at  top  with  a  water-tight  stuffing-box.  From  this  brief 
tn,  the  simplicity,  both  in  construction  and  in  management,  of  the 
>r  common  pump,  as  compared  with  the  other  two,  will  be  obvious,  the 
r  also  in  favour  of  the  first. 
Construction  of  Tank  for  the  Waste  Urine  from  a  Dunghill, — Mr  James 

1  his  prize  essay  ("  Report  on  the  Saving  and  Application  of  the  Liquid 
)f  a  Farm  " — Transactions  of  the  Highland  and  Agricultural  Society, 
.857),  gives  the  following  description  of  a  cheaply-formed  tank,  erected 
lar  form,  10  feet  diameter  and  7  deep  =  550  cubic  feet,  capable  of  con- 
427  gallons,  or  about  18^  tons  weight.  "  When  the  pit  was  exca- 
puddle  of  clay  was  laid  on  its  bottom  about  12  inches  deep,  firmly 
)wn  and  causewayed  over  with  pebble-stones.  The  sides  were  then 
id  with  a  rough  stone-and-lime  wall  18  inches  thick ;  and  as  the  build- 
iced,  a  puddle  of  clay  the  same  thickness  was  carried  up  between  it 
3ack.  The  pump  was  then  set  in  the  side  next  the  dung-pit,  in  a 
the  bottom  left  for  receiving  it.  The  tank  had  then  a  close  cover- 
x)ng  rough  wood,  as  far  below  the  adjoining  ground  as  admitted  of 
lepth  of  gravel  being  laid  over  it  As  more  sediment  was  expected 
in  this  than  the  other  tanks,  a  trap-door  was  put  in  to  allow  its  being 
it.  The  tank  of  itself  is  perfectly  close,  and  as  suitable  for  the  pur- 
uld  be  desired.    The  wooden  covering  is  no  doubt  perishable,  and  will 
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•t  times  ookt  some  expenw  in  mwving  it,  bnt  wlneh  irDl  onljlMqppan  it  h 
■idenUa  inteirals,  m  wood  luta  for  a  long  time  beknr  groond.  I  ham  « 
ktraoted  sererml  oblong  tenka  in  thii  my,  Mud  kIwi^s  finmd  them  to  tarn 
die  pmpoM  mil ;  with  plenly  of  good  daj  well  paddlad  in,  h  ia  quite  {M 
tioaUa  to  make  them  perfeotly  water-tight,  and  aa  anitafala  fiir  ptemrtBg  id 
as  cemented  tanks  oonstrocted  of  pavement  or  the  beat  aahlw  woik  .  . 
Where  the  ground  is  wat  and  spongy,  it  oD^t  alwqra  to  be  daeplj  dnfe 
anxmd  all  donghills  sod  mine-tanks." 

1081.  FleaM  Liqidd-Mamre  ZVuib.— The  tank  is  freqaentty  oausfaM^ 
nndemeadi  the  BtaUe  and  cattie-bonse,  the  liqnid  being  led  to  it  by  open  gaM 
numing  aloag  in  fiont  of  the  stalls.  Part  of  it  povjeeta  beyond  the  wall,  Ml 
fig.  956  at  a,  and  is  jsQTidsd  with  a  wall-lude  b,  throtm^  wUoh  tlia  Bl^i 
taken  when  required  fiw  nse  fay  UMMrft 
pomp,  ex  lang-hsndled  ladla,  Tk  If* 
tnte  ia  oloaed  at  otiber  tinwa  by  a  wootes 
Sterne  oorer  c,  aa  shown.  Btiok  is  ml  li 
its  oonatnution,  and  the  bottom  ■id.lial 
are  well  oemented,  to  make  the  wMs  mlf 
proo£  Sometimes  tits  tank  is  dirldalii 
Tsrions  oompartmenta,  as  in  fig.  SIT>  I 
a  b  e  d  e  and/  these  being  dwigsiJ  I 
hold  theliqnidmsnnraoollectadatdiflbB 
periods. 

1089.  Bnt  not  only  STB  tsnks  profiUi 

tiie  steadings:  in.msny  district^ as iatt 

fiax-growing  diatriot  c^  Coattny,AMa 

bnilt  at  the  nwdnde,  at  Hha  edgea  « A 

fields,  in  order  to  fecilitate  its  qipBadoi 

These  ore  nendly  made  to  contain  i 

vidangu — by  which  t«nn  is  meant  lunoi 

exoretse — which  are  collected  from  time 

time  in  the  towns,  sod  carted  ont  to  11 

mral  diBtricts.     In  fig.  258  we  give  a  tni 

veree  and  a  longitodinal  section  of  a  tm 

Bide  tank     The  mannro  ia  supplied  to  and  taken  ont  of  the  tank  tbrooghtl 

man-hole  door  a,  shown  in  the  transverse  seotion  to  the  left :  this  is  nsoil 

kept  closed  by  means  of  a  stone  or  wooden  coyer.     But  a  second  aperttin 


is  provided  at  tlie  end  of  the  tank,  which  is  always  kept  open,  to  allow  rf  t 
ingreea  of  air  and  the  egress  of  the  foul  emanations.    The  orown  of  the  ar 
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lira  ft  considerable  height  above  the  level  of  the  Bmronnding  groimd,  and  the 
'bole  u  covered  with  earth  or  turf,  c  c,  bo  that  in  procesa  of  time  the  stnictnre 
igroWD  over  with  grass,  presenting  tJie  appearance  of  a  verdant  semicircular 
Kiond  with  rounded  ends. 

1063.  Horse-Pond, — The  nioHt  convenient  form  of  the  horse-pond,  at  the  stead* 
g^  is  open  at  the  one  side  and  fenced  at  the  other,  of  consiileTable  width,  and 
e  clear  water  to  come  in  at  the  upper  end,  and  flow  away  at  the  lower. 

1084.  The  pond  should  have  a  hard  bottom  to  resist  the  action  of  the  horses' 
A,  and  it  should  not  exceed  a  depth  beyond  the  horses'  knees.  When  on  clay, 
ulII  gravel  is  beaten  into  it^  and  upon  this  should  be  made  a  causewaying  of 
iftll  roond  stones  imbedded  in  sand  and  beaten  down  with  a  rainmer.  When 
»  bottom  is  gravel,  it  should  be  pnddled  with  clay  first  beaten  smooth  with  a 
oden  tammer,  and  mixed  with  a  fourth  part  of  its  bulk  of  slaked  lime,  to  pre- 
at  injury  &om  worms.  After  the  mass  has  soured  for  a  time,  let  large  balls  be 
med  of  it,  and  forcibly  thrown  upon  the  prepared  bottom  of  the  pond,  and 
tiva  down  with  a  rammer  until  a  coating  of  6  or  7  inches  or  more  in  thick- 
•■  ia  formed.  The  gravel  and  causewaying  are  placed  above  the  clay.  The 
itar  should  not  be  let  on  nntil  the  paving  and  clay  have  consolidated  a 
tie,  and  it  should  be  brought  on  and  off  the  pond  without  a  fall.  At  such, 
jMmd  a  number  of  horses  can  drink  at  once,  and  pass  one  another  in  washing 
rirfeot. 

1085.  Sbctiok  Nntm — Fitting*  of  the  Farmhouse,  Cottage,  and  Steading. 

1086.  Paving-Bricki — Floors — Peaie'i  Terro-MeialUc  Paving- Bricks. — In  fig. 
a  we  give  a  diagram  of  oblong,  in  fig.  260  diamond  or  lozenge-shaped,  and 
.    fig.    361     sqnare- 
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_^J  bricks  of  this 
■terial.  The  price 
[  flg.  259,  9  inches 
y  i^,  blue  or  red  for 
■tanection,  £i,  lOs. 
nr  1000,  or  about  2s. 
.•Ji  per  square  yard. 
at  price  per  1000  of 
hm  in  fig.  260,  5 
iMheshy  5,  and  1  inch 
hi^  red  or  blue,  with 
Vt  ones  to  divide,  is 

ii,  13s.  6d.,  or  4s.  6d.  per  square  yard.  The 
tioe  per  1000  of  those  in  fig.  261,  Cinches  square, 
Sli  6a.,  or  2s.  lOJd.  per  sqnare  yard.  The  ad- 
na  (^tbe  manufacturer  is,  Thomas  Peake,  Tnn- 
lili^  StaSbrdshire  Potteries. 
1087.  Hexagonal  Paving-Tiles — Hollow  Bricks. 
AnBginial,  or  six-sided  tiles,  would  bind  well  ii 
tt  one  another.  The  best  mode  of  making  floors 
Hh  the  top  covering  of  tiles  would  be  thus : 
eQ  beat  the  bottom  of  the  foundation ;  place  a 
rer  of  stones  on  this,  of  sufficient  size  to  pass 
■ODgh  a  ring  1^  inches  diameter;  pour  over 
■  a  mixture  of  coal-tar  and  clean  sharp  sand 
Jme  parts  of  the  latter  to  one  of  the  former ;  press  this  closely  down ; 
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Fig.  262. 
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when  partly  consolidatod,  throw  on  another  layer  of  stones,  and  above  flua 
another  of  the  tar  and  sand.  When  the  npper  is  nearly  consolidated,  but 
not  hardened,  place  the  flat  tiles,  beginning  at  one  end,  and  advancing  in  sucli 
a  manner  as  to  leave  no  footsteps  on  the  soft  material.     Instead  of  tar  andaaad, 

consistent  clay,  in  a  partly  fluid  state,  may  be  need, 
and  allowed  to  consolidate  before  the  tiles  are  laid  oa 
The  tiles  should  have  projecting  knobs  or  snugs  (m 
their  under  side,  which  would,  when  pressed  into  the 
soft  materials  beneath,  keep  them  in  their  places.  1^ 
however,  the  tiles  were  hexagonal,  there  would  be 
sufficient  bond  to  keep  them  in  their  places.  Fig.  262 
represents  the  position  of  the  hexagonal  tiles:  the 
round  dots  represent  the  position  of  the  projectiiig 
knobs  or  snugs  on  the  under  side ;  a  a  the  tiles,  h  b 
the  line  of  wall;  as  the  tiles,  from  their  shape,  will 
leave  in  some  places  triangular  spaces,  as  c  c,  these 
may  be  filled  up  with  cement  or  asphidt,  or  pieces  of 
tile  might  be  made  of  the  shape  :  this  vrill  be  tiie  same 
size  at  all  places,  the  angles  being  invariably  eqosL 
Fig.  263  represents  the  position  of  square  tiles  laid  angularly,  having  pro- 
jections or  tongues  on  one  side,  with  corresponding  g^rooves  to  fit  into  them; 

a  a  the  tiles,  b  h  the  tongues  and  grooves.     Hollow  bricb 
are  admirably  adapted  for  ground  floors.     Fig.  264  shows 
p.    2^         Mr  Rawlinson's   improved  form  of  hoUof 
brick.     The  following  is  Mr  Roberts's  pin 
of  forming  hard,  cheap,  and  durable  floon: 
A  foundation  or  substratum  should  be  pre- 
pared   about  6   inches   thick,  with  coarM 
gravel,    or    brickbats    and  lime-core,  wd 
beaten  to  a  level  surface.     In  damp  sitof 
tions,  tar  may  be  added  to  the  concrete  oo 
which  the  ash-floor  is  to  be  laid,  thus  prepared :  Take  good  washed  sand,  to 
from  all  earth  and  stones,  together  with  the  ashes  of  lime  fresh  from  the  kib,  in 
the  proportion  of  two-thirds  of  sand  and  one-third  of  lime-ashes  (where  obtttt* 
able,  the  substitution  of  one-third  of  smiths'  ashes  or  pounded  coke  for  od0- 
half  of  the  sand  increases  the  durability  and  hardness  of  the  floor) ;  mixthesanl 
and  lime-ashes  well  together,  and  let  them  remain  in  a  body  for  a  fortoigfat,iB 
order  that  the  lime  may  be  thoroughly  slaked ;  then  temper  the  mortar,  and  Swia 
the  floor  with  it  3  inches  thick,  well  floated,  and  so  worked  that  it  be  not  trodden 
till  it  has  lain  for  three  days,  or  according  to  the  dampness  of  the  weatheft 
when  it  should  be  well  rammed  for  several  successive  days,  until  it  beownw 
hard — taking  care  to  keep  the  surface  level ;  then  use  a  litde  water,  and  smooA 
it  with  a  trowel ;  after  this  keep  the  floor  free  of  dirt,  and  when  perfectly  dry  H 
may  be  rubbed  over  twice  with  linseed-oil,  which  gives  the  appearance  of  stone  in- 
stead of  sand.  The  price  paid  for  such  floors  is  about  6d.  per  yaidfor  labour,  and  8i 
for  material.    In  cases  where  cottages  are  built  on  the  fireproof  principle  adopted 
by  Mr  Roberts,  or  on  the  patent  system  of  Mr  Barrett,  the  floors  in  the  upper 
rooms,  if  any,  may  be  made  in  the  same  economical  way  as  those  on  the  ground. 
1088.  Asphalt  Floor. — As  a  cheap  and  excellent  floor,  we  would  recommend 
aspbaltum  to  be  used.     It  has  been  adopted  in  similar  cases  with  marked  suc- 
cess, and  we  are  not  aware  of  any  valid  objection  against  its  use.     It  is  prefer- 
able, in  every  point  of  view,  to  stone  or  porous  brick.     An  asphalt  can  be  made 
by  mixing  boiled  coal-tar  with  powdered  chalk  or  bricks.     Dr  lire,  a  high 
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nlhorit;,  says  it  is  equal  to  the  natural  kind.  The  mode  of  laying  asphalt 
Mrs  is  simple.  Place  a  layer  of  small  gmvel-stoneB,  aboat  6^  inches  deep,  in 
diy  and  well-beaten  foundation ;  pour  the  aephaltnm  (vvhich  mnet  previoasly 
)  melted  in  a  caldron),  when  boiling,  over  this  to  any  cunrenient  thickness ; 
tread  it  smoothly  and  press  it  down ;  sift  some  very  small  powdered  stones 
•er  the  surface,  press  them  down  with  a  flat  wooden  trowel,  and,  when 
irdened,  the  operation  is  finished.  The  beet  material^ — after  wooden  boarding, 
hioh  we  look  upon  as  the  "  standard  "  material  for  all  floors  of  living-rooms — 
at  can  be  used  for  the  laying  of  ground-floors  is  bard  glazed  earthenware  tiles 

slabs ;  these  would  imbibe  no  moisture,  be  easily  kept  clean,  and  may  be 
>ked  upon  as  nearly  indestructible. 

1069.  Roof-TiUt. — In  fig.  265  we  give  a  diagram  of  Peake's  plain,  and  in 
■.  266  a  diagram  of  ornamental,  tiles.  Size  of  fig.  265,  lOf  inches  by  7  ; 
ice  per  1000,  £3,  5s. — about  £1,  12b.  6d.  per  square  of  8-inch  gauge. 
ze  of  fig.  266,  10|  inches  by  7 ;  price  per  1000,  £3,  lie.  6d.— about 
1,  13s.  9d.  per  square.    In  fig.  267  we  give  a  diagram  of  Feaike's  ridge-tiles ; 
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I  to  cover  the  joints  of  the  flat  tiles  b ;  price  of  a,  9d.  per  pair ;  price  of  b,  £10 
pet  1000.  In  fig.  2G8  we  give  a  diagram  of  Peake's  qnoined  valley,  and  in 
E(  2S9  of  hip-tiles.  Price  of  fig.  268,  3|d.  each ;  of  fig.  269,  4Jd.  each.  In 
Gg;  STO  we  give  a  diagram  of  ridge-tiles,  and  in  fig.  271  grooved  ridge-tiles,  in 
Ae  groove  a  of  which  the  ornamental  tiles  shown  in  fig.  272  are  fitted. 
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1090.     Corrugated  Boof-TUe.—ln  fig.  273  we  give  a  drawing  of  tMa  ii^ 
inaauiactiired  by  Measre  Nortoa  &  Borrie,  and  in  fig.  274  a  hollow  roof-die 


1091.  Beadoiii  Eaoe  or  Gutter-Tile.— In  fig.  275  we  illnatrate  thia  tOo  in  tluM 
fonuB,  aeb.  It  ia  simply  a  tile  with  its  end  turned  up  at  tight  atiglei.  E>cli 
tile  is  cemented  to  the  next  adjoining,  forming  a  water-tight  joint. 


1092.  Asphalted  Felt  Roof-Covering. — A  specieB  of  covering  for  boarded  iw 
whether  of  irou  or  timber  trusaeB,  much  used,  eBpecially  for  temporary  igrinl" 
tural  erections,  is  the  "  asphalted  felt "  inanafactured  by  Messrs  M'Neil  4  ^ 
Bunhill  Kow,  London.  It  is  aleo  well  adapted  for  placing  underneath  nftM 
aB,  from  its  non-conducting  powers,  it  t«nds  to  exclude  the  beat  of  the  ron  •* 
the  fruat  of  winter.  It  is  also  used  for  lining  damp  walls,  &c.  The  matow* 
of  which  it  is  composed  are  strong  and  durable  filn^s,  with  a  mixture  (f  W 
tlioroughly  Baturated  with  the  beat  bitumen  or  asphall  It  unrolls  u  n^ 
as  any  other  ordinary  cloth,  and  ia  manufectured  in  any  given  lengths,  toB" 
the  buildings  proposed  to  be  covered  with  iL  The  width — namely,  32  icdM 
— is  the  same  for  any  length.  The  manufacturers,  whose  address  we  bn 
given,  preaent  purchasers,  or  parties  applying,  with  a  book  so  full  of  practi* 
instructiona  aa  to  ita  use,  and  with  diagrams  showing  every  species  of  tor 
couBtructinn,  &c.,  for  which  it  is  adapted,  that  we  deem  it  unnecessary  to  ^ 
further  into  the  matter,  save  than  by  giving  comparative  estiniates,  fimiiBhrt 
by  tlie  manufacturers,  of  the  coat  of  roofs  on  which  the  material  and  the  ow- 
nary  slate  and  timber  are  used : — 


BLUE  AND  GREY  SLATES. 

VB  A  BOOF  40  rter  LO>Q   AND  24   FEET  WIDI,   jU)AFTZD 


t  ti»bMrer>,  24  teel  6  iodiM  long, 

e.trut«,           8    „    6     „        „ 
8  purling       10    „    8      „ 
SOimften,      17    „    6      „ 
Ridg^pieee,   40    .,    6      „        „ 

4bj6     ■?*¥. 
4\>y6     -Si? 
<  bj  4      g-|£ 

£.16  12 

2  10 
21     0 

0 

IS  aqiurei  of  aUUn^  with  metal  niiia 

tc,at28iL,    . 

H  ASPBALT  rn.T. 
iDcba. 

:    :    lilt  U 

rthing,  .... 

0 

3  Htm,                       18    „       „ 
24purliiM,            10    „      „ 

1160  aqUAie  feet  of  {-inoh  or  i-iacl 

£39    2 

5.    7    6 
6  10 

0 

0 

0 
0 

43.  The  price  per  square  foot  of  the  felt  is  Id.,  tbe  width  of  the  pieces 
» invariably  32  inches.    The  length  as  desired. 

91.  Blue  and  Qrey  Slates  for  Rooft. — We  now  propose  to  add  a  few 
fks  on  the  mode  of  laying  on  blue  and  grey  slates  as  a  covering  for 
The  blue  or  ordinary  slates  are  laid  either  upon  close  boarding  or 
.  battens,  the  width  of  which  varies  from  2  to  3  inches.  The  use  of 
IDS  is  more  general  than  close  boarding,  as  it  ia  cheaper.  Before  lay- 
the  slateB,  the  sides  and  the  under  edge  are  trimmed.  The  under 
M  of  a  Blat«  is  called  the  htd,  the  upper  the  back,  its  upper  edge  the 
,  and  its  lower  edge  the  tail  By  the  term  margin  is  meant  that  part 
w  slate  which,  on  the  finished  roof,  is  exposed  to  view — the  width  of 
beiug  termed  the  gauge.  The  lap  of  a  slate  is  the  distance  which  its 
r  edge  overlaps,  when  laid  in  ita  place,  the  course  of  slate  immediately 
Uh ;  this  lap  should  never  exceed  3,  nor  be  less  than  2,  inches.  When 
m  are  used,  the  distance  between  them  will  of  course  be  regulated  by  the 

of  the  slates.  The  holes  through  which  the  nails  are  driven  to  Becure  the 
1  to  the  batten,  are  punched  as  near  tl)e  head  aa  passible — the  holes  being 
liilant  from  the  lower  edge  or  tail.  The  duchess  slate,  the  size  of  which 
I  inches  by  12,  will  give  a  gauge,  or  exposed  surface  of  8  inches,  the 
lebg  2  inches ;  with  a  lap  of  3  inches,  the  gauge  will  be  only  6  inches. 
:alAte  should  be  fastened  with  two  nails,  these  being  best  of  copper;  zino 
an  nails  may  be  used ;  if  of  iron,  to  prevent  them  rusting  they  may  be 
D  boiled  oil,  or  steeped  in  a  hot  solution  of  coal-tar.  Slating  is  well  exe- 
'■  when  the  tails  lie  very  close  to  the  backs  of  tlie  course  below.     In  slated 

the  hips  and  ridges  are  generally  finished  with  lead.  A  cheap  method 
ishing  is  sometimes  executed,  in  which  fillets  of  alate  are  made  to  cover 
dge-boards  and  hips — the  whole  being  well  bedded  in  putty,  and  nailed 
with  a  nail  at  each  end   Ornamental  ridge-tiles  and  slates  are  now  much 

A  cheap  plan  of  covering  roois  with  slates  has  been  recently  introduced, 

requires  no  battens.  To  the  upper  surface  of  the  rafters  a  fillet  of  wood 
ed,  this  being  about  1  inch  thit^,  }  inch  broad  at  the  bottom,  where  it 
ed  on  to  the  nfter,  and  1  inch  broad  at  the  upper  sui&ce ;  the  taper  is  thus 
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Fig.  276. 


the  wrong  way.  The  edges  of  the  slates  are  brought  up  to  the  fillets,  and  4e 
joint  well  made  with  putty.  A  neat  joint  may  be  macb  by  nailing  a  roll  oyer 
the  two  slates — this  roll  being  nailed  to  the  central  fillet.  Slates  for  the  toofs 
of  steadings  are  sometimes  set  with  battens  after  the  manner  of  tiles,  the  nnder 
surfaces  being  made  good  with  mortar  worked  into  curves. 

1095.  Ghrey  Slates  require  the  roof  to  be  lathed  in  the  same  manner  as  tHef 
but,  not  being  of  a  uniform  size  like  tiles,  they  are  assorted  to  sizes  in  tlie 
quarry.  The  larger  and  heavier  slates  are  put  next  the  eaves,  and  gradnally 
diminish  in  size  to  the  ridge.  The  course  at  the  eaves  is  laid  double,  date 
above  slate.  Every  slate  is  hung  upon  the  lath  by  a  wooden  pin  being  passed 
through  a  hole  at  the  upper  end,  and,  on  being  laid  on,  the  slates  are  made  to 
overlap  at  least  one-third.  Grey  slates  should  either  be  bedded  and  shouldered 
in  plaster-lime,  or  laid  on  moss,  the  latter  making  the  wanner  roof. 

1096.  The  flanks  are  made  of  slate,  but  the  ridge  is  covered  with  droved 
angular  ridge- stones  of  freestone.  As  this  species  of  roofing  is  not  adapted  to 
pavilion  roofs,  the  peands  should  be  covered  with  lead ;  but  the  safest  form  of 
roof  with  grey  slates  is  with  upright  gables. 

1097.  Flat  tiles  are  simply  fastened  to  the  battens  by  pegs  passing  throngli 
holes  in  the  upper  part.  In  the  ordinary-shaped  tile,  or  pantile,  projecting 
parts  are  provided  at  the  back  of  each  tile,  by  which  it  is  attached  to  the  latL 
In  fig.  274,  we  have  illustrated  a  form  of  hollow  roofing  tile. 

1098.  Earthenware  Stairccue, — In  fig. 
276  we  give  a  view  of  Norton  &  Borrie's 
fireproof  staircase. 

1099.  Heating  of  ApartmentSj  Gfrates,  ^ 
— Figs.  277  and  279  are  a  section  and 
plan  showing  method  of  heating  upper 
rooms  from  the  kitchen  fire.  The  hot-air 
chamber  a  is  formed  of  cast-iron,  of  the 
same  width  as  the  fire,  and  extending  from 
the  bottom  of  the  grate  to  a  few  inches 
over  the  top  of  it.    The  cold  air  is  brongbt 

in  by  the  flue  b,  formed  in  the  thickness  of  the  wall,  and  after  circulat- 
ing through  the  cells  into  which  the  chamber  is  divided,  and  being  thereby 
warmed,  it  is  conveyed  to  the  floor  above  by  the  flue  c,  and  thrown  into 
the  room  at  an  opening  in  the  skirting,  fitted  with  a  valve,  dias.  ventilator  in 
connection  with  a  ventilating  flue,  shown  by  the  dotted  lines  above :  it  is  formed 
as  close  as  possible  to  the  kitchen  flue  g,  the  heat  of  which,  being  by  this  means 
communicated  to  the  ventilating  flue,  produces  an  upw«u^  current,  and  thus 
promotes  ventilation.  By  connecting  the  hot-air  flue  with  the  ventilating  floe, 
as  shown  at/,  the  hot  air,  when  not  required,  as  in  summer,  may  be  allowed  to 
escape,  and  in  this  way  it  will  also  assist  ventilation.  Thus  might  an  iron 
kiln  floor,  placed  over  the  engine-boiler  in  the  steading,  form  a  convenient 
chamber  for  drying,  by  means  of  heated  air,  grain,  sacks,  and  bam-cloths. 

1100.  When  vent-linings  are  used,  the  ventilating  and  smoke  flues  maybe 
formed  in  one  piece,  as  shown  in  fig.  278,  the  large  opening  being  the  smoke- 
flue,  and  the  small  one  the  ventilating  flue.  In  those  parts  of  the  country 
wboro  fireclay  is  expensive  from  the  long  carriage,  vent-linings  of  well-burnt 
common  clay  may  be  used :  the  first  3  or  4  feet  should  be  of  fireclay. 

1101.  With  a  view  to  prevent  smoke,  a  small  flue  is  formed  of  2-inch  drain- 
tiles,  built  into  the  wall  as  at  e,  figs.  277  and  279  (it  may  also  be  brought  in 
under  the  floor  of  houses  already  built),  extending  from  tJie  outside  of  wall  to 
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inside  of  jamb,  covered  at  both'  ends  b;  a  gratinf^,  thus  providing  a  supply 
ir  for  the  fire,  and  thereby  preventing  draoghte.  The  amoke-flne  should  be 
^fhlly  contracted  over  the  lintel,  as  shown  by  the  dotted  lines  iu  the  left- 
d  diagram  iu  fig.  280.  In  many  instances  it  has  been  found  an  effectual 
rentive  of  smoke  to  contract  the  flue,  as  shown  by  the  inner  dotted  lines  A, 
277,  widening  gradually  to  the  fall  size  above. 

102.  Pierce's  Fire-Lump  Stove-Orates. — In  fig.  280  we  illustrate  a  form  of 
tilating  stove  which  enjoys  a  high  reputation  for  efficiency :  a,  a  a  is  the 
h-ur  channel,  b  warm-air  chamber,  c  c  valves  for  admitting  warm  air  to 
■rior  of  apartment ;  d  is  the  plan.  In  fig.  281  we  give  Pierce's  Fresh-air 
tager's  Grate  for  warming  two  rooms  with  one  fire. 

103.  "  This  grate  is  made  of  the  best  fireclay,  having  the  back  part  hollow 
bun  an  air-chamber  for  the  admission  of  fresh  air  introduced  from  the  out- 
e  1^  means  of  earthen  pipes ;  this  fresh  air  passing  through  the  back  of  the 
tte  beoomea  warmed,  and  will  thus  Btipply  a  bedroom  over  the  living-room 


1105,  Veittitatinff  Chimney-Ttibet. —  These  contrivances,  reoently  mtrC^^-'?_ 
daoed,  are '  admirably  adapted  to  promote  the  Tentilatdon  of  apexbneuts 
The  heat  of  the  chimney  is  communicated  to  the  air  in  the  fine  near 
and  if  the  air  in  the  room  is  admitted  to  this  smaller  flue,  the  upward  c 
rent  created  will  carry  off  the  vitiated  air  &om  the  apartment — that  is,  if  tLiv^^,^ 
oommimioatioDB  req^nired  are  made  in  a  proper  place  and  way.  Thus,  ^i^Sm 
flg.  284,  if  a  a  is  a  chimney-flue,  and  bb  a  smaller  one  alongside  of  it,  divide^^? 
by  a  partition  of  brick  or  stone,  the  heat  of  the  smoke  in  the  chimney  a  a  wil^^^ 
be  commnnioated  through  the  partition  to  the  air  in  A  b,  and  an  upward  anrrent:^ 
therein  will  be  prodooed.    Now,  suppose  a  a,  fig.  38fi,  to  be  the  oranioe  et  ths^ 
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)f  a  room,  b  b  the  chimney-breast,  tlie  dotted  lines  represeating  the 
f  the  chimiie;-flu6  aud  that  of  the  veutilator,  the  latter  beginning  some- 
bout  d,  a  short  distance  beneath  the  cornice  a  a.     Now,  if  an  aperture 


)  at  e,  commnnicating  with  the  interior  of  the  ventilating  flue,  the  up- 
urent  therein  will  withdraw  the  vitiated  air  from  the  room  through  the 
i  e,  which  ma;  be  covered  with  an  ornamental  grating,  as  in  fig.  286. 
a  very  simple  and  efficacious  method  of  ^ix.  3W. 

.wing  vitiated  air  from  apartments ;  it  is 
tly  in  action,  and,  from  having  no  mov- 
Tts  about  it,  it  is  never  likely  to  be  dis- 
rongh  getting  out  of  repair.     There  are 
OH  ways  of  carrying  out  this  principle. 
.  287,  288,  we  give  a  "registered"  form 
has  been  much  introduced  recently :  the 
ue  is  the  chimney,  the  small  one  the  ven- 
With  this  construction  tlie  ventilating 
Q  be  placed  nearest  the  room,  or  outside         oii»'>""i".»"Tn.»ti>™ii.t.io«. 
chimney -breast,  as  in  fig.  288,  thus  enabling  the  aperture  for  admitting 
ated  air  to  be  made  in  the  centre  of  the  chimney-breast,  which  would 
'tt«r  than  if  placed 


Fig.  tss. 


■ide,  a.  .1  .,  %.  """'■ 

From  the  square 
of  this  frame  of 
tnbe,  the  flues  from 
number  of  apart- 
may  be  joined  and 
p  in  one  central 
"  In  a  dwelling 
toreys  high,  for  in- 
consisting  of  six  rooms,  or  two  dwellings  of  three  rooms  each,  the 
of  the  six  chimney -tubes  and  ventilating  flues  may  be  carried  up  in 
ibolar  stalk :  the  tubes,  as  they  proceed  upwards,  would  be  firmly 
igether,  and  secured  by  the  floors ;  and  at  the  top,  outside  the  build- 
light  be  held  together  by  an  iron  hoop  concealed  by  an  ornamental 
ng.  lo  the  two  lower  storeys,  the  egress  openings  would  not  be  in 
itres  of  their  respective  chimney-breasts ;  but  as  they  would  require  a 
or  sliding  plate,  with  a  frame  of  iron  or  brass,  another  and  similar  frame 
be  fixed  at  an' equal  distaDoe  on  the  other  side  of  the  centre  line.     The 
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hollow  space  that  wonld  be  left  noder  the  elbows  shonld  be  filled  Id  with  biick- 
work,  and  the  froDt  and  sidee  of  the  whole  man  plastered,  which  oompletei  the 
chimney-breafit  all  the  way  np."  These  tubea,  which  are  much  to  be  nan- 
mended,  may  be  had  of  Uie  regiatree,  Ur  William  Walker,  engineei,  Lowo 
Pig  2W>.  I^ig  Street,  Manchester.      By  the  oae  of  thm 

double  tubes,  much  brickwork  in  the  chimmj- 
breasts  is  saved ;  and  where  this  is  of  impntumi 
as  in  brick  buildings,  the  projection  being  Ini,  > 
.  little  extra  space  is  added  to  the  room.  Where 
single  chimney-flueB  are  mn  np  sepatately,  doable 
tubes  of  an  elliptical  form,  as  in  fig.  869,  might  be 
used.  The  cbimney-flne  would  thus  be  ocunpletsly 
circular;  the  shape  of  the  ventilating  floe  wonld 
"""*""""'"  be  slightly  irregular,  but  in  nowise  calculated  to 

retard  the  ascent  of  the  vitiated  air :  a  is  the  chimney,  b  tha  ventilating  shaft- 
In  fig.  290  we  give  a  perspective  view  of  Doultou's  Ventilating  Chiouiey' 
Tube  in  the  circular  form,  and  in  fig.  291  various  sections.     In  fig.  290,  a  u 


Fig.  Nl. 


the  smoke-tube,  b  the  ventilating  pipe ;  the  air  from  the  room  to  be  ventilaK 
passing  into  it  by  the  aperture  c. 

U06.  Looter's  Tubuiar   FcTidVaior.— This  contrivance,  illustrated  in  fig;.  *' 


ronaiatfi  of  a  tubular  piece  of  potterj-,  of  any  sisw  or  shape,  fixed  in  the 
building  in  which,  in  the  inside,  another  piece  witli  closed  end  is  mad 
— the  latter  having  its  periphery  jeri^orated  nitbsmall  holes.  In  pro? 
the  eliding  piece  is  withdrawn,  the  air  is  admitted  through  the  tube  to 
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nih  which  it  is  connected  ;  a  is  the  tubular  ventilator  in  perspective,  and 
e  same  in  section  in  connection  with  the  wall. 

r.  Stench-Trap — Scullery  Sink  and  Trap. — In  fig.  293  we  illustrate  a 
lade  entirely  of  clay.  It  is  formed  in  two  pieces,  the  sink  and  upper  part 
» being  in  one  piece,  the  lower  part  of  trap  and  pipe  to  drain  forming  the 
It  requires  no  plumber-work  whatever,  is  jointed  with  Roman  or  Port- 
ement,  and  fitted  up  by  the  mason.  It  is  salt-glazed,  and  is  thus  easily 
lean.  It  may  also  be  used  as  a  washing-tub.  It  is  made  by  Mr  T.  Grieve, 
npans,  near  Edinburgh. 

B.  Fig.  294  is  a  section  of  a  syphon-trap,  of  the  same  diameter  as  the 
tabes,  with  an  opening  for  cleansing  when  required.  This  opening  will 
'ered  with  a  slate  or  flat  stone  bedded  in  cement.  All  these  pipes  should 
t-glazed,  which  is  greatly  superior  to  the  common  glaze. 

Fig.  293. 


Fig.  294. 
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•9.  Fig.  295  shows  form  of  syphon-trap  adapted  for  sinks  and  sculleries ; 
I  fig.  296  a  trap  or  cesspool  for  house-yards. 


Fig.  29«. 


Fig  295. 


STr'UON-XnAP. 


COURT  CESSPOOL-TRAP. 


0.  Bain-water  Cistern, — Rain-water  for  domestic  purposes  is  collected  in 
08.  The  form  of  a  rain-water  cistern,  represented  by  fig.  297,  we  have 
useful  for  allowing  the  undisturbed  deposition  of  impurities,  and  at  the 
time  the  quick  flowing  off  of  the  purer  water  without  disturbing  the  de- 
on.  Let  a  b  cbhe  A  cistern  of  stone  or  wood,  placed  at  a  convenient  spot  of 
reading  or  farmhouse,  for  the  reception  of  rain-water.  We  have  found  that 
a  cistern,  of  the  capacity  of  12  cubic  feet,  holds  a  sufficient  quantity  of 


PRACTICAL  CONSTHrcnON. 

min-water  for  the  ilomeafic  purposes  of  an  ordinary  family,     A  oiafem  o 
Bqmvre  at  tlie  baae,  and  3  feet  in  height,  will  juat  contain  that  qnantily ; 
I  ordinary  wash-tiib  is  3  feot  in  diameter,  the  epace  bctTC 


tl  and  d  ninat  bo  niitde  2  f(>e't 
would  be  2  feet 


at  leant,  and  the  height  of  the  ciah 
water  ia  required  tlian  12  cubic  feet,  theiL 

height  should  be  3  feet,  wliich  gives  ^    ^ 
pftoity  to  iho  cistern  of  18  cubic  feet,   ^3W 
pose  the  cistern  represented  in  the  figu:»re2, 
contain  18  cubic  feet,  then  the  area  of  <z    njg^ 
be  2i  feet  square,  and  b  3  feet  in  heigit 
supported  on  two  npright  stones  d  d  of  the 
breadth  of  the  cistern,  and  2  feet  high.    The 
cistern  may  either  be  made  of  n  block  of 
freestone  bown  out  to  the  dinienaionB,  orof 
Hags,  of  which  the  sides  are  let  into  groove* 
in  the  liottom,  and  into  each  other,  aud  im- 
bedded in  whitelead,  and  fastened  togetlier 
with  iron  clamps,  having  a  movable  Btooe 
cover  c.     Or  it  may  be  formed  of  a  bai  of 
wood,  securely  fastened  at  the  comers  to  be 
water-tight,  with  a  cover  of  wood,  and  rest-    I 
ing  on  the  stone  supports  d  d.     Stone,  being  I 
more  durable,  is  of  course  preferable  to  woe»i 
for  a  cistern  that  stands  out  in  the  open  air-    i 
1111.  A  hollow  copper  cylinder  g  is  fas*" 
ened  perpendicularly  into  the  bottom  a,  li»V"*^ 
ing  its  lower  end  projecting  I  inch  beloiW-il 
and  its  apper  3  inches  above,  the  respectiv* 
surfaces  of  tlie  bottom.     The  upper  end  *^' 
the  copper  cyhiidor  is  formed  to  receive     * 
groand  truncated  cone  of  copper  h,  called     ' 
plug  or  stopper,  which   is  moved  up  urn-* 
down  with  a  lever  i,  by  means   of  the  copper  rod  i.     The  plug  h  mu*^ 
be  made  water-tight  with  grease,  the  rod  of  which  passes  through  a  ho^B 
in  the  cover,  to  be   connected  with  the  lever  it,  whose  support  or  fiilcni^* 
is   fixed  on  the  cover.     These  parts  are  all  made  of  copper,  to  withstai^* 
mstiag  from  the  water,  vrith  the  exception  of  the  lever,  which  may  be  of  iii^* 
painted.     The  rain-water  is  supplied  to  the  cistern  by  the  pipe  e,  whics^ 
descends  from  the  rain-water  conductor,  and  is  let  through  a  bole  in  the  cove^^ 
'  The  water  is  represented  standing  as  high  as  / ;  bat  in  case  it  abonld  rise  ^V 
overfiow,  it  can  pass  oCf  by  the  lead  waste-pipe/  which  is  secnred  and  movab^C 
at  pleasore  in  a  ground  washer  n,  whose  upper  end  is  made  flush  with  the  npp^^ 
snriace  of  the  bottom  a.     After  the  water  has  entered  the  cistern,  it  gets  leav* 
to  settle  its  sediment,  which  it  may  do  to  the  height  of  the  upper  end  of  ^^ 
The  sediment  is  represented  by  m,  and  when  it  accnmnlates  to  h,  the  cover 
sfaoold  be  taken  off,  and  the  waste-pipo/ removed,  and  the  cistern  cleaned  con^ 
pletely  out  by  the  washer  n.     The  waste  water  runs  away  through  the  air-trap  C^ 
and  along  the  drain  p.     It  is  more  convenient  to  have  two  small  than  one  larg^' 
cistern,  as,  while  the  water  is  rising  in  the  one,  that  in  the  other  gets  leave  t^ 
settle.     The  cost  of  such  a  cistern,  with  droved  stones,  and  to  contain  18  cnbi^ 
feet,  with  the  proper  mountings,  may  be  about  £5.    We  think  it  right  to  say,  i:i^ 
commendation  of  this  form  of  water-oistem,  that  in  no  case  have  we  known  thtf 


Et  very  simple  and 
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IT  abont  the  ping  to  be  frozen,  in  oonaeqnence,  perbaps,  of  the  nnn-condact- 

power  of  the  mnd  in  the  bottom  of  the  cistern.     The  rod  i  has  BOinetimes 

me  bat  to  the  ice  on  the  top  of  tho  water  at  I,  but  a  little  boiling  water 

ed  donn  by  the  side  of  the  rod  through  the  hole  in  the  cover,  by  means  of 

inel,  soon  freed  it  from  restraint. 

112.   Carbtm  Filter. — In  fig.  298  we  give  an  elevation  0 

lent  form  of  filtering  medium.     It  is  composed  of  a 

of  monlded  carbon,  or  porons  charcoal,  manufac- 

d  after  a  process  recently  patented.      (Depot,  62 

*  Street,  London.) 

L13.    Waih-Batiiu  and  Lavatories. — As  a  cognate 

cb  of  this  department  of  onr  snbjeot,  we  may  here 

3e  those  contrivances  now  adopted  in  the  most  im- 

■ed  constmctions,  for  the  convenience    of  hand- 

bing,  &c.,  in  bedrooms  and  sculleries.     Those  in- 

nced  by  Ridgway,  and  termed  the  "  pottery  foun- 

hand-basins,"  are  vety  cheap,  and  even  elegant 
lesign.     The  sectional  sketch  in  fig.  299,  will  con- 

«n  idea  of  this  "  convenience : "  a  is  the  pipe 
ing  from  the  rain-water  cistern;  b  b  the  basin, 
3Ued  with  a  plug  which  fits  into  the  top  of  the 
I  at  c,  thos  letaiuing  the  water  at  pleasure;  this  mw i» atuoH >ii.Tn. 
J  sbonld  be  attached  by  a  chain  to  the  aide  of  tho 
n,  to  prevent  its  being  lost ;  d  d  the  pipe  leading  to  tto  dnun  by  tho  exit  e, 

it  should  be  trapped  at  the  junction.  This  form  is  adapted  to  canes 
Te  the  supply  of  water  can  be  obtained  from  a  ciatem  above  the  level  of 

basin.  In  cases  where  there  is  no  provision  of  this  natare,  another  form  is 
lired ;  at  least  a  subsidiary  contrivance  has  to  be  adopted  to  supply  tho  de- 
,  which  is  attained  by  having  a  small  potteiy  cistem  hung  at  a  short  dis- 
M  above  the  basin,  where  it  is  filled  with  water  when  required ;  and  the 
er  is  withdrawn  by  means  of  a  small  stop-crane.  In  fig.  300  we  give 
ipective  views  of  the  forma  just  noted. 


STS 
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1114.  In  fig.  301  we  give  a  sketch  of  the  apparatoa  adopted  in  the  finm  rf 
a  lavatory  for  bedrooms,  introduced  by  Mr  Jennings,  of  Great  Charlotte  Street, 
Blaokfriars  Road,  Loudon,  in  which  "hot"  and  "cold"  water  and  "wane- 
pipe"  cocks  are  acted  on  by  handles  or  knobs. 


1115.  WaUr-Closets. — If  the  ,wat«r-cloBet  is  placed  within  the  hooN—t 
matter  which  we  leave  to  the  dictation  of  personal  opinion,  althoo^  onxi  b 
decidedly  in  favour  of  eztorior  arrangements,  or  at  least,  if  they  are  interim 
that  they  must  be  well  ventilated — the  soil-pan  should  at  once  oommnoiof 
with  the  drain  leading  to  the  manure-tank.  In  fig.  302  a  section  is  given  d  i 
soil-pan  combining  a  water-trap,  up  which  the  foul  air  cannot  ascend,  u  oif 
be  seen  in  the  figure.  The  whole  is  made  of  earthenware,  and  the  cost  vaiiM 
from  4s.  to  7b,  6d.  The  pottery  water-cloBet,  shown  in  perspective  in  fig.  SH, 
manufactured  by  John  Kidgway  &  Co.,  Cauldon  Place,  Staffordshire  PotteitMi 
may  also  be  used.  They  are  neat,  and  made  of  the  hard  vitreous  pottery,  iriiicli 
is  an  admirable  non-absorbent  material. 


1116.  Fig.  304  illustrates  a  very  simple  and  cheap  form  of  cloeet-pan.  Fig. 
305  reprcBcnts  a  form  of  water-closet  pan  and  trap  formed  in  one  piece,  whoBj 
of  f  arlhenwaro,  eo  as  to  require  no  woodwork  for  its  support.  The  top  is  vpnii 
out  about  four  or  five  inches,  so  as  to  foim  a  self-sustaining  seat.  ThewitianM 
of  the  pipe  for  carrying  off  the  effluvia  to  a  ventilating  tube  or  chimney  is  shown 
at  a.     This  form,  when  properly  constructed,  and  with  an  ordinaiy  service-pipo 
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■rater  constantly  on,  and  nnder  preseare, 

fig.    306    ve  give    a    section 

ennings's  water-closet  pan,  in 

3h  an  india-rubber  tube  a,  is 

Joyed  to  commnnicate  with  the 

Q  b;  Taieing  the  handle  b ;   the 

<r  e  e  nips   the   tube   a,  and 

ea  it  perfectly  water-tight,   as 

TO  in  fig.    307.     This  is  per- 

I  the   best  and  most  efficient 

1    of    water-closet    yet    intra- 

)d.    It  is  peculiarly  &ee  from 

liability  to  get  out  of  order, 

idi  characterises   those   appar- 

I  with  cranks,  levers,  &o. 


I  fonnd  to  answer  oompletely 


117.  Section  Tehtr— Fillings  of  the  Farm- 
epresented  by  fig.  306,  made  of 
le— sandstone,  slate,  or  marble — 

last  being  the  best  material,  be- 

cool,  cleanly,  and  handsome.  An 
ice  is  made  in  the  bottom,  at  the 
r  side,  through  which  the  milk 
B  out  of  the  cooler,  as  also  the 
er  which  has  been  nsed  to  wash 
:Iean.  The  dimensions  may  be 
Is  at  pleasure,  3  feet  long  and  2 
id  being  a  good  size ;  but  the 
th  should  not  exceed  4  inches,  to 
tain  from  2  to  3  inches  of  milk. 
BQ  made  of  wood  lined  with  zinc, 
k-tin,  tin,  or  lead,  the  form  is  the 
s  as  this.  The  sandstone  and 
He  ones,  aa  a,  fig.  308,  are  each 
1  ont  of  single  blocks  and  pol- 
1,  and  placed  npon  upright  slabs; 
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and  the  wooden  ones,  which  eapport  the  metollio  lining,  are  framed  alon^^^ 
walls  of  the  mUk-house,  and  subdivided  into  separate  coolera.  It  is  cxiJ^ai 
largo  dairies  that  these  fixed  coolers  are  used. 

1 U8.  Drainage  Pavement-Bricks. — In  fig.  309  we  give  views  of  Forbea'a  ptttui 
f,[    ,1^  drainage    bricks  for  lb 

floor  of  Btablea,  bjia, 
&c.,  manufactored  bj  H.  ' 
Clayton,  Afllar  WoAi, 
Dorset  Square,  LoDdm 
In  fig.  309  a  and  a  an 
gnttar  biicks,  b  a  dnia 
brick,  and  c  a  cover  fiif 
gutter.  In  fig.  310  wt 
give  a  diagnua  shmns;  i 
the  floor  of  flnahedpin- 
ment,  with  the  gntlK 
parti;  unco  vered,  to  alior 
its  connection  irtlh  &> 
pavement. 


1119.  Water-Troughs  for  Courts. — Tho  supply  of  water  to  cattle-conrti »  * 
paramount  cou  si  deration.  Tlie  troughs  may  be  supplied  with  water  eitl'^ 
directly  from  pump-wells,  or  by  pipes  from  a  fountain  at  a  little  diBtance,tB* 
former  being  the  most  common  jilan.  As  a  pump  cannot  conreniently  be  ^M» 
at  each  trough,  we  have  found  a  plan  of  supplying  any  number  of  troughs  6001 
one  pump,  to  answer  well,  provided  the  surface  of  the  ground  will  alio*  tbs 
troughs  being  placed  nearly  on  the  same  level, 

1 120.  Were  the  trough  which  receives  the  water  placed  a  few  inches  belo« 
the  top  of  the  one  supplying  it,  and  a  lead  pipe  to  come  from  the  bottom  <i 
the  supply  trough  over  the  top  of  tho  edge  of  the  receiving  one,  the  witei 
might  entirely  bo  euiplied,  by  drinking,  without  aflecting  the  quantity  in  sn; 
of  tho  others.  Let  a,  fig.  311,  be  the  supply  trough  immediately  beside  th 
pump ;  let  6  be  the  trough  in  any  other  court  to  be  supplied  with  water  froi 
a,  and  let  it  be  3  inches  below  the  level  of  a.  Let  a  lead  pipe  d,  be  fasteac 
to  the  bottom  of  a,  the  orifice  looking  upwards,  and  protected  by  the  hem 
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lerical  drainer  c.      Let  the  lead  pipe  d^  be  passed  under  ground  to  the 
ugh  5,  and  emerge  from  the  ground  by  the  side  of  and  over  5ie  top  of  b  at 

Fig.  311. 
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When  a  is  filling  with  water  from  the  pump,  the  moment  the  water  rises  in 
to  the  level  of  the  end  of  the  pipe  at  e,  it  will  commence  to  flow  into  by  and 
U  ooDtinue  to  do  so  until  b  is  filled,  if  the  pumping  be  continued.  The 
Iter  in  a,  below  the  level  of  the  end  of  the  pipe  at  e,  may  be  used  in  a  with- 
rt  affecting  6,  and  the  water  in  b  may  be  entirely  used  without  affecting  a. 

1121.  Water-troughs  may  be  made  of  various  materials :  a  is  hewn  out  of  a 
tlid  block  of  freestone,  which  makes  the  closest,  most  durable,  and  best  trough. 

1122.  If  of  flag-stones,  as  5,  the  sides  are  sunk  into  the  edges  of  the  bottom 
1  grooves  luted  with  whitelead,  and  held  together  with  iron  clamps  A,  at  the 
^niers.    This  makes  a  good  trough,  but  is  apt  to  leak  at  the  joints. 

1123.  Trough  /  is  made  of  wood  dovetailed  at  the  corners,  which  are  held 
gether  by  clamps  of  iron  /.  When  made  of  good  timber,  and  painted,  they 
8t  many  years. 

1124.  Water-troughs  are  sometimes  supplied  from  a  large  cistern,  somewhat 
svated  above  their  level,  and  filled  firom  a  well  with  a  common  or  force  pump. 
I  this  case  a  cock,  or  ball-and-cock,  is  required  at  each  trough :  if  a  cock,  the 
'Pply  must  depend  on  the  cock  being  turned  in  due  time ;  and  if  a  ball-and> 
*^k»  the  supply  depends  on  the  cistern  always  having  water  in  it ;  but  this 
6thod  is  expensive,  and  liable  to  go  out  of  order. 

1125.  In  an  abundant  supply  of  water  from  natural  springs,  accessible  with- 
^t  the  means  of  a  pump,  leac^  pipes  may  be  made  to  emit  a  constant  stream  of 
*ter  into  each  trough,  and  the  surplus  conveyed  away  in  drains  to  the  horse- 
*^<J,  or  to  any  other  useful  purpose. 

1126.  Still  another  mode  may  be  adopted  where  the  supply  of  water  is 
^Qtiful,  and  it  flows  constantly  into  a  supply-cistern.  Let  the  supply-cistern 
'  2  feet  in  length,  1  foot  wide,  and  18  inches  in  depth,  provided  with  a  ball- 
'icock,  and  let  a  pipe  proceed  from  its  bottom  to  a '  trough  of  dimensions  fit 
f  the  use  of  cattle,  into  which  let  the  pipe  enter  by  the  end  or  side  a  little 
^y,  say  3  inches,  below  the  mouth  of  the  trough.  Let  a  pipe  proceed  from 
is  trough,  as  from  the  lower  bend  of  the  pipe  e,  at  the  bottom  of  the  trough 
%  311,  into  the  end  of  another  trough,  and  so  on,  from  trough  to  trough, 
0  the  ends  of  as  many  succeeding  troughs,  on  the  same  level,  as  are  re- 
ired,  and  the  water  will  rise  in  each  as  high  as  the  mouth  of  the  pipe,  and, 
en  withdrawn  by  drinking  from  any  one  trough,  the  ball-and-cock  will  re- 
lish it  direct  from  the  supply-cistern;  but  the  objection  to  the  ball-and- 
i  applies  as  strongly  in  this  as  in  the  other  case,  altiiough  economy  of  pipe 
nds  this  method. 

127.  Stone  Trough  for  a  Byre, — To  keep  the  stone  troughs  of  byres  always 
9t  and  clean,  they  should  be  washed  out  and  scrubbed  with  a  heather  rinse 
>  a-day ;  and,  that  the  water  may  be  conveniently  got  rid  of,  the  troughs 
lid  be  formed  as  in  fig.  312,  with  the  bottom  sloping  both  along  it  from  b 
and  across  it  from  dijoe^  where  is  a  metallic  sucker  and  stopper,  to  allow 


276  PRACTICAL  CONSTHUCTIOK. 

the  water  to  escape  to  tlie  drain .  nndemeath ;  and  this  drain,  of  course,  &-^« 
„,_  ..„  luunicates  with  the  other  drains.        ^ 

convenient   form    and  size    of  trc»«^ 
is  27   inches  in  length,   16  in  y/xdl^ 
and  8  in   depth   at  a,   increasing-  to 
9  at  c,  and  to  10  inches  at  e,  the  lovM 
point. 

1126.  A  hydranlio  apparatus  is  nne- 

times  provided  to  saoh  byres,  Ibr  llis 

..oi™o...:u«.  .«.■..-.«"...—.  supply  and  removal  of  cold  water  few 

tlie  tronghs,  by  means  of  the  actioa  <t 

a  lever  operating  at  each  trough  ;  and  as  long  as  the  apparatus  works  well,itl 

oonvenience  is  certainly  great,  but  it  is  apt  to  get  outof  proper  action,  vben  ill 

presence  becomes  a  continual  eource  of  annoyance. 

1129.  The  floors  of  work-horee  stable,  riding-stable,  cow-byres,  calves'-luniiei 
and  hay-honae  should  be  paved  with  small  stones  embedded  in  sand  and  bestMi 
down  firm  with  a  rammer.  Round  stones  may  be  gathered  &om  the  land  or 
sea'Shore,  and  square -dressed  ones  from  a  quarry.  The  Boors  of  straw-bami 
outhouses,  and  tuniip-etoros  may  be  of  earth  rammed  bard.  Pig-sties  should 
hitvo  a  flooring  of  flag  pavement,  to  prevent  the  propensity  of  pigs  to  gmb  nf 
small  stones.  The  floors  of  corn-banis  are  often  laid  of  flag  pavement  or  as- 
phalt, but  we  would  always  prefer  tliem  of  wood. 

1130.  Section  Eleventh — Pui  WalU. — Brick  earths  are  well  adapted  foi 
pis^;  but,  owing  to  the  capacity  for  retainingmoisture,  they  are  apt  to  crack,  on- 
less  carefully  sliielded  from  the  wet  during  the  process  of  drying  the  walls.  AH 
kinds  of  earth,  however,  may  bo  used,  with  the  exception  ot  light  poor  laodf 
and  strong  clays  ;  these,  however,  will  do  if  judiciously  mixed  with  other  bel- 
ter-fittud  soil.     To  show  how  this  mixing  may  be  most  sncceHsfulIy  carried  ovtj 
a  few  sentences  may  be  useful :  the  principle  of  mixing  is  simply  to  blemla 
light  earth  with  a  strong,  a  clayey  witli  a  sandy  or  gravelly  kind.     Where  tl» 
beat  kind  of  soil — that  is,  gravelly — cannot  be  obtained,  small  round  pebblea,ii^T 
may  bo  mixed  with  it.     All  animal  ur  vegetable  substances  that  are  apt  soca 
to  decay  must  bo  carefully  kept  out  of  the  soil  to  be  used.     The  following  in- 
dications, which  may  be  obaer\'ed  iu  order  to  judge  of  the  fitness  of  the  soil  for 
pis6  in  any  district,  may  be  useful.     In  digging,  if  tbe  spade  brings  up  lu^ 
lum{>s  at  a  time,  the  soil  is  well  adapted  for  the  work ;  this  holds  also  whem 
the  soil  lies  on  arable  laud  iu  large  clods,  and  binds  after  a  heavy  shower  ui^ 

a  hot  sun.  Where  vermin  holes  are  smooth  in  the  inside  and  firm,  or  when 
the  small  lumps  generally  found  in  plenty  in  all  fields  are  difficult  to  lie 
crumbled  between  the  fingers,  the  soil  is  good.  Soil  of  good  quality  is  ge«- 
rally  found  at  the  bottom  of  slopes  that  are  in  cultivation,  and  on  the  faaiiki« 
rivers.  In  preparing  Iho  earth  for  building,  the  first  operation  is  breaking  tH 
clods  or  lumps,  and  thereafter  placing  the  soil  in  a  conical  heap;  tlusEwm 
facilitates  tbe  removal  of  large,  flat,  and  circular  stones,  which,  falling  to  the 
bottom,  are  easily  removed  from  the  mass  by  means  of  a  rake.  The  teeth  of 
the  rake  should  be  placed  at  iutcr%*ula  of  1  inch  or  thereabouts,  w»  that  only 
stones  exceeding  thin  in  size  may  be  (vilhdrawii ;  or  what  would  be  better  W 
quicker,  a  bricklayer's  BJeve  or  "  screen  "  might  be  used,  having  the  meelifs 
about  an  inch  square.  Where  two  varieties  <if  soil  are  to  be  mixed,  the  opera- 
dou  should  be  done  at  this  stage  Knough  of  soil  sbotild  only  be  prepared  to 
last  a  day's  working.     Caro  must  be  taken  to  prevent  laia  saturatiog  ^e  earth 
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iter,  as  in  this  state  it  will  form  mere  mnd  in  the  mould.  It  is  necea- 
note  that  the  aoil  is  in  beet  cooditioD  for  working  when  neither  too  dry 

wet.     It  ia  very  evident  that  leBS  time  will  be  lost  in  slightly  wetting 

when  too  dry,  than  in  waiting  for  it  to  dry  shonld  it  get  saturated  with 

a  careless  exposure. 

.  The  next  point  we  have  to  explain  is  the  constmctioQ  of  the  "  mould." 
lonld  be  made  of  clean  thin  planks  of  pine,  or  other  light  wood,  well 
d,  to  lessen  the  chances  of  their  warping.     Their  thickness  should  be 

inch,  well  planed  on  both  Bides.     The  length  should  be  from  12  to  14 

ordinary  work  ;  but  shorter  moulds,  as  7  feet,  will  be  at  times  useful, 
pth  of  the  mould  should  be  14  inches — some  recommend  2  feet  9  inches ; 
ractical  experiment,  where  the  former  depth  was  adopted,  showed  that 
more  convenient  than  the  latter,  giving  at  the 
me  greater  facilities  for  detecting  error  ia  carry- 
the  walla.  The  two  sides  of  tlie  mould,  of  what- 
pth,  are  formed  by  the  requisite  number  of  planks 
^  to  edge,  and  tongued  and  grooved  as  in  fig, 
0,  or  held  together  by  pina  aa  at  b,  placed  at  a 
e  of  from  4  to  6  inches.  Battens,  as  in  fig.  314, 
be  nailed  on  the  outside  of  the  side  of  the  frame,  •icii3Bcnri..»«.  msiioou. 
rvals  of  30  inchea,  or  thereabouts.     Iron  handles  '°' 

placed  at  each  end  of  the  upper  edge  of  frame,  to  facilitate  its  removal. 
-cessary  to  have  the  boards  forming  the  side  of  frame,  and  the  battens,  of 
lifonn  thickneas.  In  forming  the  angles,  a 
e  frame  is  required ;  this  should  be  of  same 
IS  the  other,  but  liaviog  battens  at  each  end 
id  these  in  the  inside.  These  should  be  pnt 
m  with  screw-nails,  as  the  ordinary  ones  are 
itart.  The  use  of  these  battens  is  to  prevent 
d  of  the  mould  from  spiinging  out  when  form- 
I  ends  of  the  wall.  The  presaure  being  ont- 
the  head  of  the  mould  must  evidently  he  of  the 
epth  as  the  mould,  and  its  widtli  equal  to  the 
d  width  of  wall.  This  is  shown  in  fig.  315, 
I  a  are  the  sides  of  the  mpuld,  b  b  the  inside 
,  e  the  bead.  The  next  point  to  be  attended 
e  "joists."  These  are  to  be  made  of  hard  tim-  •="  ""°' "■"""•* —■"■ 
inches  broad  and  2J  deep.  Suppose  the  thickness  of  the  wall  to  be 
es,  the  sides  of  the  mould  or  frame  being  each  1  inch  thick,  mortises 
t>  cut  at  each  end  of  the  joist,  as  at  a  a,  fig.  317,  the  distance  between 
er  ends  of  which  must  be  16  inches.  This  will  give  &  width  between 
ide  faces  of  the  mould   of  14  inches,  equal  to  the   intended  thick- 

walL  Fig.  316  shows  tlie  plan  of  the  joists  ond  sides  of  tlie  mould 
lid  on  the  wall.     The  mortises  sboald  be  Ij  inch  wide,  and  some  4  or  5 
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inches  long ;  and  in  oi*der  still  inrtber  to  facilitate  the  placing  of  the  sides  of 
the  mould,  a  groove  b  6,  fig.  317,  some  ^  inch  deep,  and  1  inch  wide  (the 
thickness  of  the  sides),  may  be  made  in  the  upper  sides  of  the  joists,  dim 
up  to  one  end  of  the  mortise.  *'  Posts "  are  next  to  be  provid^,  4  inches 
square,  and  equal  in  length  to  about  twi<fe  the  depth  of  mould.  Tenons  viU 
be  made  at  one  end  to  fit  into  the  mortise  in  the  joists.  The  outer  sides  of  the 
mould  will  thus  press  closely  against  the  inside  face  of  each  post.  It  is  essen- 
tially requisite  that  all  the  posts  shall  be  of  uniform  sccmtling,  and  the  tenons 
all  of  the  same  size :  this  will  prevent  numbering  being  necessary,  and  £Mali' 
tate  operations.  The  foot  of  the  posts  a  a,  showing  tenons  bbyiB  shown  in 
fig.  318.     ^'  Caps ''  are  next  to  be  described.     These  consist  of  pieces  of  haid 

wood  a  a,  ^g.  319,  4  inches  broad,  and  2^  or  3  inches  thid, 
having  snugs  b  b  same  breadth,  and  2^  inches  thick,  dove- 
tailed at  each  end.  The  distance  in  the  inside  of  these  snngs 
should  be  25  inches,  so  that  space  may  be  afforded  on  etd 
side  to  drive  thin  wedges  between  the  inside  £ace  of  snngs 
and  outside  face  of  posts.     The  method  of  using  the  aj^ 
ratus  may  now  be  briefly  described.    The  foundation  of  the 
building  to  bo  erected  is  to  be  of  stone  or  brick  at  least  18  inches  above  the 
level  of  ground.     The  joists,  figs.  316,  317,  are  next  to  be  laid  on  the  wall,  at  dis- 
tances corresponding  to  the  leng& 
of  boards  forming  the  sides  of  monU. 
The  joists  should  be  so  laid  that  the 
inside  and  outside  line  of  fonndsr 
tion-wall  shall  correspond  with  the 
inside  line  of  mortises  cut  in  joisti^ 
fig.    316.       Having    adjusted  the 
joists,  the  foundation-wall,  in  stone 
or  brick,  must  be  increased  in  hei^t 
a  course  or  two,  so  as  to  enclose  the 
joists  in  the  body  of  tlio  wall.     The  posts  with  tenoned  ends  are  next  to  be  in- 
serted in  the  mortises  of  the  joists,  the 

I ^'      sides  of  the  mould  placed  in  the  grooTes, 

I  y~7         I V~7J    the  outside  end  filled  in  with  5ie  pre- 

L I      pared  board,  and   the   caps   finally  sd- 

justed  over  the  upper  ends  of  posts,  snd 
driven  hard  up  by  means  of  the  wedges. 
The  mould  sides  w^iU,  by  this  means,  be 
able  to  resist  the  force  of  compressioo 
used  in  ramming  the  earth ;  while  the  end 
nearest  the    extremity  of  wall  will  he 
prevented  from  flying  out  by  means  of  the 
battens  placed  at  the  ends  of  each  side 
forming  the  mould,  as  before  described. 
In  fig.  320  the  arrangement  of  the  various 
parts  may  be  seen  :    a  a  is  the  brick  or 
stone  wall,  b  b  the  joists,  c  c  the  posts, 
d  d  sides  of  mould,  e  the  cap,  ff^^ 
wedges  to  drive  up  the  same.     It  shonld 
be  here  noted  that,  as  the  foundation  in 
stone  or  brick  is  worked  round,  the  joists 
used  at  one  part  of  tlie  building  should  be  driven  out  (to  facilitate  their  remoT«I, 
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Ley  are  made  slightly  Darrower  at  one  end  than  at  the  other),  and  placed  as 
3fore ;  thns,  when  the  foundation  is  finished,  it  will  present  the  appearance 
*  a  wall  from  20  to  24  inches  high,  having  all  round  it  square  or  oblong  holes, 
k  which  the  joists  can  be  placed.  Before  commencing  to  ram  the  earth  in  the 
lould,  it  will  be  necessary  to  try  it  by  means  of  the  plumb-line  and  square,  to 
Bcertain  that  it  is  properly  levelled.  The  operations  must  be  commenced  at  one 
Dgle  of  the  wall,  the  head  of  the  mould  being  at  the  outer  extremity  of  wall, 
rithin  14  inches  of  it,  the  joints  being  at  that  distance  from  the  outer  extremity 
n  consequence  of  the  thickness  of  return  wall.  The  labourers  appointed  to  pre- 
pare the  mould,  hand  it  up  to  those  engaged  in  the  mould  in  ramming ;  these 
take  the  earth  and  lay  it  out  at  the  bottom  of  the  mould  to  the  depth  of  3 
or  4  inches :  more  than  this  depth  should  not  be  put  in  at  one  time.  The  first 
Btrokes  of  the  rammer  should  be  made  close  to  the  edges  of  the  mould,  there- 
ftfter  going  over  the  whole  surface  in  regular  succession,  from  the  head  of 
the  mould  downwards ;  then  crossing  these  first  blows  or  indents  by  an- 
other succession.  Care  should  be  taken  to  give  to  each  layer  as  equal  a  com- 
pactnegg  as  possible,  which  is  easily  attainable  ;  the  parts  under  the  caps  must 
be  carefully  looked  to,  as,  from  their  position,  the  rammer  must  be  used 
oUiquely.  The  mould  being  thus  filled  by  successive  layers,  each  equally  well 
nunmed,  the  wedges  holding  the  caps  must  be  withdrawn,  the  caps  taken  off, 
the  sides  thus  released  taken  out,  and  the  joists  finally  drawn  out  of  their  holes 
in  the  wall,  which  should  be  filled  up  by  proper  means.  In  filling  up  the 
inould,  the  inner  end  should  not  be  filled  up  to  the  same  height  as  the  other 
pttts,  bat  should  be  made  to  slope  gradually  down.  This  is  shown  in  fig.  321. 
The  joists  are  next  to  be  placed  in  the  adjoining  holes,  the  pj    ^^ 

•wes  of  the  moulds  being  without  battens  at  the  ends — these 
not  being  required,  as  no  end  to  the  mould  is  needed.     The 
OQter  end  of  the  sides  should  be  so  adjusted  that  they  are  on 
a  line  with  the  top  of  the  slope  of  the  first  course  of  rammed 
^wth.    By  this  means,  when  the  earth  is  filled  in  to  the  second 
""^^^^d,  one  end  of  it  will  lie  upon  the  sloping  end  of  the  first 
^^irse,  thus  forming  a  species  of  bond.     The  foundation-wall  being,  by  a  suc- 
<*8sion  of  moulds,  covered  with  a  wall  of  rammed  earth,  the  height  being  equal 
^  the  depth  of  the  mould,  holes  or  slits  are  cut  in  the  upper  surface  in  which 
^  by  the  joists.     These  being  prepared,  the  mould  is  to  be  set  up  as  before  at 
*^  ftngle  of  the  wall,  the  sides  having  the  battens  at  one  end  against  which  to 
^^  the  end  ;  but  the  operation  is  to  be  begun  at  the  opposite  end  of  the  wall 
^  that  originally  started  with.     By  tliis  means,  as  each  end  of  the  mould  is  left 
doping  off  as  before,  the  sloped  surfaces  in  the  second  course  will  lie  the  con- 
^^  way  to  those  in  the  first ;  the  bond  between  the  several  courses  will  thus 
he  increased  in  efficiency.     It  should  be  borne  in  mind  that  the  holes  for  the 
loista  cut  in  the  upper  surfaces  of  the  suc- 
cessive layers,  should  be  so  placed  as  not  ^^  ^^' 
0  be  exactly  above  one  another  in  all  the 
onrses,  but   each    succeeding    series    be- 
veen  those  of  the  series  below.     These  re- 
^mmendations  will  be  seen  exemplified  in 
r,  322.     The  gables  of  a  house  can  easily 
i  made  by  making  the  successive  layers 
ch  shorter  than  the  one  immediately  be- 

jT  it ;  the  requisite  slope  will  thus  be  obtained.  When  a  day's  work  is  finished, 
B  walls  should  be  covered  with  boarding,  so  that  they  may  be  covered  in  the 
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event  of  rain  ;  and  the  roof  should  be  placed  as  soon  after  the  walls  are  com- 
pleted as  possible.     The  roof  should  overhang  at  least  12  inches,  to  protect  tite 
vertical  walls  from  the  effect  of  rain.  Where  the  building  consists  of  two  storeyi, 
the  walls  of  the  upper  storey  may  be  made  thinner  than  the  lower,  by  settmg 
at  the  level  of  first  floor  a  depth  of  2  or  more  inches  from  the  inside,  the  oot- 
side  being  flush  with  the  outside  of  lower  walL     The  rammer  may  be  made  of 
hardwood  or  cast-iron  ;   if  of  the  latter  material,  its  weight  may  be  14  lb.  or 
thereabouts.     Bond  timbers  may  be  used  with  advantage  in  pis6  walk ;  t!hey 
should  be  of  the  length  of  the  mould,  and  in  breadth  equal  to  one-third  the  tliick-     | 
ness  of  walL     As  they  are  completely  embedded  in  the  earth,  they  last  for  a 
great  length  of  time.     If  considered  necessary  or  more  economical,  the  inside 
faces  of  the  bond  timbers  may  be  made  to  lie  flush  with  the  inside  wall  of  house 
In  this  case  they  will  serve  as  battens  in  which  to  drive  nails  or  holdfasts  for 
many  convenient  purposes.     The  openings  for  doors  and  windows  should  Iw 
left  a  little  less  than  required ;  they  may  be  dressed  after  the  building  is  finished 
to  the  proper  dimensions.     Wood  bricks  should  be  built  in  here  and  there  to 
which  to  fasten  the  dressings  and  frames.     The  openings  are  made  by  placing 
heads  or  a  head  in  the  mould  at  the  place  where  the  wall  is  to  terminate  and 
the  opening  begin.     We  have  next  to  notice  the  method  of  constmcting  the 
walls  of  houses  of 

1132.  Unbumt  Bricks, — Unbumt  bricks  form  a  much  drier  wall  than  ordinaij 
burnt  bricks,  inasmuch  as  they  are  not  so  absorbent  of  wet  or  damp.     To 
make  these,  any  ordinary  clay  will  answer.     If  dry  when  obtained,  it  most  first 
be  moistened  and  thoroughly  worked  by  the  feet  of  cattle,  or  pounded  by  hand. 
Cut  some  straw  into  pieces  about  6  inches  in  length.     After  being  duly  mixed, 
the  clay  is  ready  to  be  made  into  bricks.     A  mould  of  any  size  must  be  made ; 
a  convenient  size  is  12  inches  long,  6  wide,  and  5  deep :    this  mould  should 
have  a  bottom,  but  not  air-tight,  in  order  to  prevent  the  brick  from  stiddng 
in  the  mould.      The  clay  is  put  in  this  mould,  and  the  brick  formed  much 
in  the  same  way  as  ordinary  bricks.     Should  the  clay  be  very  tenacious,  a  little 
sand  sprinkled  in  the  mould  will  enable  the  brick  to  leave  it  freely.     The  bricb 
are  placed  upon  level  ground  to  dry,  turning  them  on  their  edges  on  the  second 
day ;  thereaffcer  left  in  piles,  protected  from  the  rain,  for  ten  or  twelve  days.  The 
foundation  must  be  formed  of  stone  or  burnt  brick ;  and,  to  prevent  damp  rising, 
a  course  of  slate  should  bo  laid  above  the  footings  in  hydraulic  cement    The 
walls  formed  of  these  bricks  will  be  exactly  12  inches  in  thickness — ^that  is,  the 
length  of  tlie  mould  ;  the  partitions  are  formed  by  laying  the  bricks  lengthwise 
thus  giving  a  tliickness  of  6  inches,  the  breadth  of  the  mould.     To  obtain  the 
necessary  bond  in  the  walls,  the  work  is  carried  up  in  alternate  courses  of 
headers  and  stretchers — one  course  having  the  bricks  laid  across  the  wall,  the 
next  course  having  them  side  by  side.     A  good  ordinary  brick-mortar  is  to  he 
preferred,  although  a  weak  mortar  of  lime  and  sand  will  do  for  laying  the  bricb- 
The  doors  and  window-frames  should  be  previously  made  to  be  ready  to  insert 
when  required.      These  frames  should  be  of  stout  plank,  the  exact  width  of 
the  thickness  of  walls  ;  they  will  thus  help  to  cover  the  joints  and  strengthen 
the  walls.     Lintels  and  sills  of  stone,  when  easily  had,  will  much  improve  the 
appearance  of  the  structure  :  pieces  of  timber  3  inches  thick,  width  eqnal  to 
thickness  of  walls,  may  be  used  in  place  of  stone  ;  these  should  have  a  clear 
bearing  of  at  least  12  inches  on  each  side  of  the  opening.     Of  whatever  kinfl 
the  roof  is,  it  is  essential,  in  this  form  of  material  for  external  walls,  that  it 
should  be  an  overhanging  one,  in  order  to  guard  the  walls  from  vertical  rains. 
The  outside  of  the  walls  is  plastered  with  good  Ume-mortar  mixed  with  hair, 
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then  with  a  second  coat  pebble-dashed  as  in  roughcast.  The  inside  walls 
finished  in  the  nsnal  way.  A  cottage  may  be  built  in  this  way  for  an  incre- 
y  small  sum — warm,  dry,  and  of  course  comfortable.  As  to  its  durability, 
i  only  necessary  to  state,  that  it  is  by  no  means  a  difficult  matter  to  adduce 
ances  where  such  structures  have  existed  in  thorough  efficiency  for  a  great 
rOi  of  time  ;  in  some,  for  upwards  of  two  hundred  years.  The  method  of 
ling  the  unbumt  bricks  will  be  found  described  under  the  head  of  Brick- 
Dfo,  in  the  Handbook  of  the  Mechanical  ArtSj  by  R.  Scott  Burn.     Blackwood 

0I18. 

SuBDnnsiON  Second — Timber  Construction, 

133.  Section  First — Joining,  or  Joints  of  Timber. — ^When  framing  is  con- 
cted  of  wood,  the  modes  of  joining  and  fitting  the  various  parts  together 
ititute  the  Practice  of  Carpentry.  It  is  to  the  various  forms  of  joints  used  in 
Mntry  that  we  now  direct  the  attention  of  our  readers. 

134.  Fished  Joints. — Joining  Timbers  in  the  direction  of  their  Length. — When 
3er8  are  to  be  joined  in  the  direction  of  their  length,  when  subjected  to 
don,  the  method  illustrated  in  fig.  323  may  be  adopted ;  thus  tlie  ends  of  the 
VDB  a  and  b  are  squared  up,  and  made  to  abut  against  each  other  ;  they  are 
ned  in  this  position  by  bolting  together  the  two  pieces  c  and  d,  the  bolts 
sing  through  the  beams  a  and  b.  This  is  a  strong,  if  not  the  strongest,  method 
oining  timbers  under  this  head,  although  it  is  objected  to  on  account  of  its 
nsy  appearance.     In  fig.  324  we  show  another  method  of  '^nshlng''  beams ; 
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3  the  two  beams  to  be  joined,  b  b,  c  c,  the  upper  and  lower  pieces  secured  to- 
iher  by  the  bolts  and  nuts.  The  joint  may  be  made  stronger  by  notching  the 
Bcea  //  and  g  g,  &&  in  ^g.  325,  or  inserting  flat  keys  into  apertures  made 
irtly  in  the  beams  and  partly  in  the  pieces,  as  shown  at  e  and/,  ^g.  323.  In 
J.  325,  6  {?  are  the  two  beams  to  be  joined,  butting  at  c ;  //  and  g  g  the  two 
fioes  notched  in ;  h  and  i  showing  the  plan  or  upper  side  of  the  notches, 
nother  form  is  given  in  ^g,  326,  where  a  b  are  the  two  beams,  butting  at  c  ; 
d  tiie  lower,  and  e  e  the  upper  pieces  notched  into  the  upper  and  lower 
deg  of  the  beams,  and  kept  together  by  the  straps  //  or  bolts  and  nuts  may 
'Used. 
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1135.  Scarf  Joints, — ^When  the  joint  is  so  constructed  that  the  surfaces  of  the 
)  beams  are  fiush  with  each  other,  the  united  beams  presenting  the  appear- 
»  of  one  only,  the  joint  is  called  a  ''  scarf"  joint     The  simplest  and  the 
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strongest  form  of  this,  known  as  the  '*  half-lap  joint,"  is  shown  in  fig.  327 ;  the 
beams  to  be  joined  being  shown  at  a  h,  the  abutting  ends  c  d  being  sqnaie; 
bolts  e  f  are  used  to  keep  the  parts  together.  Fig.  328  shows  another  fonn  of 
*^  half-lap  ''  scarf  joint,  a  h  being  hardwood  keys.  These  keys  should  not  be 
driven  in  too  tightly,  so  as  to  produce  any  strain  on  the  parts ;  all  thatis  neoei- 
sary  is  to  bring  the  joints  together,  and  then  bolt  together  the  beams  finnlj. 
When  the  jointed  beams  are  subjected  to  a  cross  strain,  the  form  of  "  scarf" 
shown  in  fig.  329  will  be  found  a  good  one.     The  tw^o  beams  to  be  joined 
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are  represented  by  a  c ;  the  portion  d  h  v&  oblique,  not  parallel  to  the  0a^ 
faces  of  the  timber  as  in  fig.  327.  The  end  6 /is  at  right  angles  to  the  smftoe 
of  the  beam,  and  the  end  d  e  oblique.  A  piece  of  timber  ^  ^  is  secured  to  the 
under-side  by  hardwood  keys,  and  the  whole  secured  by  iron  hoops  or  bands  H 
Fig.  330  shows  another  form  of  scarf  joint,  in  which  a  h  are  the  two  beams ;  tlie 
abutting  surfaces  or  tables  are  notched,  as  shown.  Wooden  keys  are  driven  in 
at  the  parts  marked  c  c  c]  d  d  are  straps,  or  bolts  and  nuts,  whicb  embrace  the 
iron  plates  e  e,  and  bind  the  whole  together.  This  example  is  here  given  as  one 
rather  to  be  abided  than  used.     Fig.  331  shows  another  form, in  which  ahm 
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the  two  beams ;  c  d  iron  plates  secured  by  bolts  and  nuts  eee.  Fig.  332  shows 
another  form,  in  which  the  half-lap  joint  is  employed  in  conjunction  with  two 
iron  plates  ;  a  h  are  the  two  beams  ;  c  d  the  two  plates,  secured  by  bolts  and 
nuts  eee.  This  method  of  using  plates  does  not  give  so  strong  a  joint  as  where 
the  plates  are  arranged  as  at  a  a,  5  6,  fig.  333,  extending  along  the  whole  joint 
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In  some  scarf  joints  tlie  plates  are  placed  at  the  sides,  as  at  a  a  in  fig.  334. 
This  should  be  avoided,  as  it  tends  to  weaken  the  joint.  In  fig.  335  we  give  an 
excellent  form  of  a  step  scarf,  with  keys  at  a  i  c — if  placed  at  the  points  d  and 
e  the  joint  would  be  weakened—//,  ff  g,  lower  and  upper  iron  plates,  are  secured 
together  witli  the  bolts  and  nuts  g  fy  gf. 

1136.  Where  the  jointed  beams  are  subjected  to  compression  and  extension 
at  the  same  time,  the  form  of  joint  should  be  designed  to  meet  those  strains. 
Fig.  336  shows  a  form  adapted  to  these  circumstances ;  a  5  are  the  two  beams 
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the  foldiug  wedg«  or  double  keys  c  d  aerre  to  bring  the  parts 
late  of  wrought- 
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fjointafor  Per- 
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>bTiouBly  useful 
aama  placed  per- 
Thufl,  the  joint 
well  adapted  for 
a  post  or  pillar, 
r  calculated  for 
than  the  jointa 
figs.  338  or  339. 
g;  joints  are  use- 
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ir  pillars.  When 
)f  timber  are  to 
rtically  together 

ion  of  their  length,  to  reaJat  oompresBion,  joints,  as  in  figs.  337  and 
used.  lu  fig.  337  let  o  6  c  d  be  the  end  of  the  lower  part  of  the 
square  pieces  are  cut  out  at  opposite  comers.  Let  the  end  of 
ut  of  the  beam  be  similarly  cut,  as  at  e,  and  the  two  placed  to- 
at  the  solid  parts  of  the  upper  beank  may  fit  into  the  hoUow  spaces 
beam.     In  fig.  338,  ab  dc,  efg  h,  represent  the  cuds  of  the  beams 
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,  From  the  lower  beam  parts  are  cut  at  each  comer,  &s  aXab  c  d, 
h  required.  The  method  of  cutting  the  end  of  the  upper  beam  is 
fg  k ;  the  comers  being  left  solid,  the  solid  parts  of  the  lower  beam 
hollow  parts  in  the  upper  beam.  If  there  is  any  chance  of  the 
joined  being  subjected  to  a  cross  strain,  plates  of  iron  may  be  put  at 
xtending  some  distance  on  either  side  of  the  joints,  and  secured 
bolts  passing  through  the  beams,  or,  what  will  be  better,  by  hoops 
dde. 

fig.  339  we  givo  other  forms  of  joints  for  perpendicular  beams.  In 
3  the  right,  the  part  a  a  is  out  out  of  the  lower  beam,  the  part  b  of 
earn  being  passed  into  a.  In  the  figure  to  the  left,  the  part  c  is  cut 
{les  to  d,  the  depth  being  equal  to  e.  The  part/  of  the  upper  beam 
■art  c  of  the  lower,  g  the  part  d. 
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1139.  As  regards  the  proportions  of  scarf  joints,  of  which  we  have  pven 
illustrations,  Tredgold,  in  his  valuable  work  on  Carpentry,  has  given  some  Tain- 
able  notes:  these  we  here  append.    "Tbe 
length  of  the  scarf  should  be,  if  bolts  an 
not  used,  in  oak,  ash,  or  elm,  six  times  the 
depth  of  the  beam  ;  in  fir  twelve  times  the 
depth  of  the  beam.    If  bolts  and  indenis 
are  combined^  the  length  of  the  scarf  sliodd 
be,  in  oak,  ash,  or  elm,  twice  the  depth  of 
the  beam  ;  in  fir,  four  times  the  depth.    In 
scarfing  beams  to  resist  transverse  strains, 
straps  drawn  on  tight  are  better  than  bolts. 
The  sum  of  the  area  of  the  bolts  should  not 
be  less  than  one-fifth  the  area  of  the  beams 
when  a  longitudinal  strain  is  to  be  bone. 
No  joint  should  be  used  in  which  shrinkage 
or  expansion  can  tear  the  timbers." 

1140.  In  joining  timbers,  all  the  bear- 
ing surfaces  should  be  made  with  great  a^ 
curacy,  all  inequalities  tending  to  increase 
the  strain  more  upon  one  part  than  anotlifir, 
and  thus  to  cause  rupture.  The  simpler  the 
parts  are  the  better. 

1141.  As  the  bolts  and  keys  of  scarfed 
timbers  are  apt  to  work  loose  and  become  shaky  in  situations  where  subjected 
to  vibration,  as  in  engine-rooms,  &c.,  scarfed  beams  should  not  be  employed 
under  such  circumstances — trussed  beams  of  wood  being  employed,  or  iron,  cast 
or  wrought. 

1 142.  Joints  employed  when  the  Timbers  are  at  right  angles  to  each  other.— 
When  the  piece  c,  fig.  340,  is  to  abut  vertically  upon  a  horizontal  piece  a,  the 

joint  is  made  by  what  is  called  a  mortise-and-tenon  joint 
The  projecting  piece  or  tongue  d  is  called  the  tenon,  and 
the  slot  or  aperture  b  which  receives  it  is  called  the 
mortise.  When  the  piece  d  is  inserted  into  b,  the  two 
are  generally  connected  by  an  oak  pin  driven  through  at  t 
To  secure  permanence  in  this  joint,  the  tenon  must  fit 
with  great  accuracy  into  the  mortise,  to  keep  the  strain 
equally  on  the  whole  parts ;  if  the  strain  is  thrown  on 
the  tenon  only,  through  inaccuracy  of  the  parts  fitting, 
the  joint  is  much  weakened.  To  prevent  this,  the  joint 
is  sometimes  made  with  the  sides  at  an  angle,  as  at  a  i^ 
b  c,  ^g.  341,  on  the  part  d.  The  acute  angle  ef  giof^ 
not  secure  so  good  a  joint  as  the  obtuse  one  at  a  6  c,  espe- 
cially where  the  lower  beams  are  of  the  same  depth  The 
king-post  of  a  roof,  as  a  a,  ^g.  342,  is  connected  with  the 
tie-beam  b  bhy  the  tenon  c.  d  d  is  a.  plan  of  the  lower  edge  of  tie-beam,  with 
the  mortise-hole  e]  f  f  are  the  struts.  Wedges  may  be  driven  up  from  the 
under-side  of  tenon  c,  as  at  g, 

1143.  In  figs.  343,  344,  and  345,  we  give  other  methods  of  connecting  the 
king-post  of  a  roof  with  the  tie-beam. 

1144  In  fig.  343  we  illustrate  a  method  of  connecting  king-post  b  with  tie- 
beam  a  a]  a.  mortise  is  cut  in  the  beam,  in  which  the  tenon  c  is  inserted — d 


Fig.  340. 
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.  wedge  to  drive  the  whole  tight  np.  In  fig.  344  we  illaBtrate  another 
,  where  the  king-post  b  is  let  into  the  upper  edge  of  the  beam  a,  as 
in  the  section  efg,  to  the  right  hand  of  the  diagram.  A  bolt  d  passes 
1  both  of  them,  and  is  secured  by  the  nut  c.     In  fig.  345  the  conneo- 


EDftde  by  passing  an  iron  strap  b  b,  round  the  tie-beam  a  a,  and  con- 
it  to  the  king-poet  c  d  by  the  keys  h  h,  and  cottars  j  ff — these  passing 
ao  apertore  cut  in  the  king-post  and  slots  in  the  sides  of  the  strap  b  b. 
ectioniZ/is  the  king-post,  e  the  tie-beam. 

Fig.  346  shows  a  method  of  joining  at  right  angles  a  horizontal  beam 
t  vertical  one  b  b,  by  what  is  called  a  "  dovetail  joint,"  the  tenon  c  poaa- 
the  mortise  d. 

If  the  tenon  is  to  be  inserted  in  the  beam  a,  in  its  centre  as  at  c,  fig. 
tenon  is  made  of  the  form  as  at  b,  and  small  oak  wedges  //  are  in- 
1  the  end  of  i;  and  as  the  tenon  is  driven  in  the  mortise,  the  wedges/ 
ced  into  and  cauBO  the  tenon  to  expand,  filling  up  the  morlise  c.  This 
3f  joint  is  called  "  fox-tail  dovetaihng."  In  secdon,  d  is  the  mortise 
e  tenon. 

Fig.  348  illustrates  three  methods  of  joining  horizontal  to  vertical 
given  by  Emy  in  his  celebrated  Treatise  on  Carpentry. 
Id  cases  of  double- flooring,  the  binding  joists  are  mortised  into  the 
i"  in  the  manner  shown  in  fig,  349.  The  best  place  to  make  the  mor- 
le  girder  e  is  in  its  neutral  line,  or  the  middle  of  its  depth,  as  at/.  The 
)f  the  joist  which  is  to  be  supported  by  the  girder  «  should  be  somewhat 


n  bolt,  should  be  pasBed  tlirongli.  In  the  case  oF  i 
joist  mortised  tlirougt ' 
beam,  the  tciion  niay  i< 
faetcned  as  at  A,  ftod  i 
pin  r  inserted. 

1149.  In  joistti,  ui 

fig.349.themortiBeiW 

i  be  Bunk  near  the  top  i 

.tttum  =.  i.i.D.1.  i.»       the  girder,  as  at  c,  grsJi 

'ITbTo  TO  r^T°'"'       *"?   deopeni 

the  central  or  ueatralu 
of  the  girder,  where  the  strain  is  least  11 
length  of  the  tenon  mny  be  about  one-aii' 
of  the  depth  of  the  girder. 

1 1 50.  Wail^lalet  are  joined  at  the  ooraa 
b7  methods  shown  in  fig.  350,  half  notcb 
at  the  end  as  at  a  and  b,  or  a  little  fiom  ^ 
end  of  each,  as  at  c  and  d.  By  this  method  of  joining,  ihe  tendency  to  H 
connect  in  either  direction  is  prevented,  A  dovetail  joint  is  sometimes  used 
at  e,  a  corresponding  tenon  being  made  at  the  extremity  of  the  other  wi 
plate.    The  joint  shown  at  c  and  d  is  perhaps  the  beat 

1151.  T'M-^eam*  are  joined  to  the  irall-plates,  as  a  a  to  &  6,  fig.  351,  b;t 

Rg.  SSO. 


joint  at  c,  the  tie-beam  being  simply  let  into  this.     A  better  and  more  bm 
joint  is  shown  at  d,  which  is  similar  to  that  at  c,  with  this  exception,  that 


TTE-BEAMS. 
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ood  is  not  cut  across,  but  a  piece  or  feather  is  left  in  the  middle :  a  corren 
ponding  piece  e  is  cut  out  of  the  lower  edge  of  the  tie-beam  a  a,  into  which 
k^e  feather  goes. 

1152.  In  fig.  352  we  show  at  a  &  a  method  of  joining  the  tie-beam  c  c  with  the 
wail-plate  d :  where  a  dovetail  joint,  as  at  e  /  in  the  lower  figure,  is  employed, 
lie  tenon  is  apt  to  work  loose.  In  fig.  350  we  gave  at  a  5  a  form  of  joint  suit- 
]tble  for  joining  timbers  at  right  angles  to  each  other  at  the  coiners  or  angles. 

1153.  In  fig.  353  we  give  two  illustrations  showing  other  forms.  The 
beam  a  is  joined  to  b  by  the  mitre-joint  at  c ;  the  beam  d  is  notched  into  the 
l>eam  e.     Where  beams  cross  each  other,  as  in  ^g,  354,  the  beam  a  a  crossing 
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Fig.  855. 


we  beam  b  b,  the  upper  beam  may  simply  be  placed  on  the  lower,  being 
■ecnred  by  a  strap,  or  by  bolt  and  nut  c  c;  or  the  lower  one  d  d  may  be 
wtchdd  into  the  upper  one  e. 

1154.  Joining  of  Timbers  at  angles  other  than  a  right  angle. — We  give  a  few 
^bttrations  of  joints  for  such  cases.  In  fig.  355  the  beam  a  is  joined  to  the 
WMn  hbhy  being  let  into  the  notch  c. 
*fce  obtuse  angles  d  d  of  the  beam  a  give 
*  itronger  joint  than  when  they  are  more 
•ttrte,  as  at  e  e  in  the  beam/ 

1155.  In  fig.  356  the  beam  a  is  secured 
^  the  beam  b  by  the  tenon  c  being  in- 
•^rted  in  the  notch  d.  As  good  a  joint 
J*  cases  now  under  consideration  as  can 
J^made,  is  perhaps  that  shown  to  the 
"»hand  of  fig.  356,  where  a  notch  is  cut 
••^•e  of  the  full  breadth  of  the  beam/; 
"•  two  beams  /  and  e  e  being  secured 
•jB^ttier  by  a  rib  or  tenon  g  going  into 
*•  notch  or  mortise  in  the  under-side  of 
«®  beam/;  t  is  a  continuation  of  the  beam/  An  objectionable  form  of  joint 
w  thia  kind  is  shown  in  the  right  hand  of  ^g.  357,  where  the  beam  a  is  joined 
to  the  beam  6  6  by  the  tenon  c  passing  into  the  mortise  d. 

U56.  Beams  crossing  each  oUier  at  other  than  right  angles,  may  be  secured 
H7  the  form  of  joint  shown  in  fig.  357,  the  diagram  to  the  left ;  the  beam  a  a 
^JTOBsing  the  beam  b  b,  tlie  part  c  being  inserted  in  the  notch  d;  e  e  in  the  lower 
%are  shows  the  beam  bb  in  continuation  on  each  side  of  the  beam  a  a. 
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Fig.  858. 


1157.  Joining  of  Timbers  placed  at  angles  to  horizontal  Timbers, — Of  tldflclaa 
of  joints  the  most  important  refer  to  the  joining  of  the  feet  of  rafters  wi&ibe 

tie-beams  of  roofs.   Fi^  S58 
shows  a  simple  fonn  rf  oon- 
necting  the  foot  of  a  xifter 
a  with  the  tie-beam  (  (.  6j 
forming  the  joint  as  e  d  e/, 
and  giving  a  tenon  d  efg^  a 
much  stronger  joint  will  be 
secured.     A  better  form  ol 
joint,  as  in  fig.  359,  may  be 
adopted ;  a  is  the  rafter,  h 
the  tie-beam.     The  batdng 
end  c  is  at  right  angles  to  the 
line  efo£  the  rafter.    The 
part  d  e  f  is  not  cat  oot 
across  the  npper  edge  of  the 
tie-beam,  bnt  a  piece  fom- 
ing  a  feather  is  left  as  at^; 
a  corresponding  mortise  is  cut  out  at  the  lower  edge  of  the  rafter  a,  into 
which  g  fits.     The  tenon  may  be  formed  on  the  end  of  the  rafter,  and  the  mor- 
tise in  the  tie-beam ;  this  is  the  usual  way. 


jonflzva  OF  TticBKRa  oRossura  XAcm  othbx  at  uout  Anorzi 
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Fig.  367. 


Fig.  358. 
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JOIMT  OF  FOOT  OF  RAFTBa  WTTV  TtB-BSAK— ICAU. 
1  IKCa  TO  TXX  FOOT. 

1158.  A  still  better  form  for  the  same  joint  is  illustrated  in  fig.  360:  a  the 

rafter,  b  the  tie-beam,  and 
d  plan  of  the  upper  edge 
of  the  tie-beam,  with  the 
mortise  cut  to  receive  the 
tenon  6,  formed  on  the 
end  of  the  rafter  a.    An 
easily-formed  and  strong 
joint  is  shown  in  fig.  361 ; 
where  a  is  the  rafter,  h  h 
the  tie-beam,  c  the  dot- 
ted   lines    showing  the 
form  of  the  tenon. 

1159.  Collar  or  horizontal  timbers  are  joined  to  ang^ular  timbers,  or  "prin- 
cipals,'' by  a  variety  of  joints,  of  wliich  we  give  a  few  examples. 


ji-is;si»  or  AN  is«.:jNyi>  wi  i  n  a 

H'Rizosia:   i'it.^v — ^cai.t    ^ 
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lloni^CNlAL  BK\M 80AI  B,  } 
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COLLARS  AND  STRUTS. 
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In  fig.  362  the  "  collar'*  a  is  joined  to  the  "  principal"  or  "  rafter"  h  i, 
ing  5ie  termination  a  into  the  notch  c.     To  bring  the  surface  of  a  flnsh 
of  h  bj  the  end  of  a  is  half-notched,  as  shown  at  d. 


Fig.  981. 


Fig.  362. 


jonrr  or  botfom  bxaic  wits  RArrsRF— soaxx.  ^  dtch 
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TBH  WITH  TXB-BBAJi- 

iBB  roor. 
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The  dovetail  joint,  fig.  3G3,  is  a  good  form.    An  end  a  of  the  collar  b 
d  into  the  notch  c  of  the  rafter  d  d. 

Fig.  364  shows  another  form  of  joint     In  all  these  joints  trenails  or 
B  used  to  secure  the  timber  toother. 

^  Fig.  8«4. 

Fig.  ajs. 
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joiMT  or  cor.i,AB  with  RAmc 
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Fig.  3«5. 


Struts  are  made  to  abut  against  king-posts  in  a  variety  of  ways.  The 
hod,  however,  is  where  the  face  of 
i  is  at  right  angles  to  the  direc- 
be  tlirust  of  struts,  as  the  faces 
165,  to  the  line  of  struts  c  d,  or  the 
'  to  the  struts  g  h.  The  forms  of 
wn  at  i  and  k  are  objectionable. 
In  fig.  366  we  show  the  method 
ig  the  joint  with  a  tenon :  a  b  the 
>w  of  head  of  king-post;  c  the 
of  the  rafter  end ;  the  dotted  line 
le  tenon  cut  to  receive  the  mortise 
rafter  d ;  /  shows  an  edge  view  of 
;-post  head,  with  mortise.  The 
truts  are  joined  to  the  foot  of  king- 
mortise  and  tenon.     This  is  illus- 

fig.  367 :  a  is  end  of  king-post, 

to  the  tie-beam  5;  c  is  the  part 
^hich  the  strut  abuts,  with  the  mortise  to  receive  the  tenon  of  the 
I  end  view  of  which  is  seen  at  d. 
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1165.  A  better  way  to  join  the  rafters  with  the  king-poBts,  or  the  Btnuning 
beam  with  the  queen-posts  and  principal  rafters,  is  to  make  the  ends  ilmt 
against  each  other — a  piece  of  sheet^lead  being  only  placed  between  than.  Ai 
tliere  is  no  compressible  material  as  the  wood  of  the  king-post,  the  form  of  tite 
framing  is  less  liable  to  change.     This  is  illustrated  in  fig.  368,  where  tbe 


Fig.  368. 
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straining  beam  c  butts  immediately  against  the  principal  rafter  5 ;  the  qneee- 
post  a  a  being  bolted  in  two  halves  on  d  and  dj  embracing  the  beam  e,  voi 
secured  by  bolts  and  nuts.  In  the  same  figure,  //  represents  the  prindpil 
rafters  butting  at  g ;  the  king-post  h  being  bolted  in  two  halves  as  at  d  and  (L 

1 1 66.  In  fig.  369  we  show  the  method  of  joining  the  straining-beam  witb 
the  queen-post  b,  side  view  of  post,  with  indent  cut  out  of  it ;  a  the  edge  view 
of  ditto,  showing  the  mortise  to  receive  the  teuon  e  of  the  straining-beam  dj » 
which  an  end  view  is  at  c. 

1167.  The  purlins  of  a  roof  are  notched  into  the  rafters  by  joints  similar  to 
those  used  to  join  the  tie-beam  to  the  wall-plate.  In  fig.  370  a  is  the  sectioo 
of  purlin,  notched  into  the  principal  rafter  S,  and  at  its  upper  end  to  the  coffl- 
mon  rafter  c.  Tlie  purlin  butts  against  a  piece  d,  nailed  to,  or  mortised  in*^ 
the  principal  rafter  b, 

1168.  In  the  case  of  **  lean-to"  roofs,  the  rafters  should  butt  in  the  will- 
plates  with  a  horizontal  joint,  as  in  fig.  371,  at  a  and  5,  shown  in  section. 


Fig.  369. 
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1169.  Trussed  Beam. — In  the  Section  treating  of  parts  of  stractures  in  whiA 
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and  iron  are  combined,  the  reader  will  find  varions  methods  illastiated  and 
bed  of  trussing  beams. 

0.  We  here  give  in  fig,  372  an  exceedingly  simple  and  effective  form  of 
of  trass,  the  invention  of  Mr  Smart,  by  whom  it  was  communicated  to 
xsiety  of  Arts,  and  named 
m  "the  bow-and-string 
.**  "In  this  commnni- 
i,"  he  says,  "  I  take  a 
of  th^  usual  size  for  a 
,  and,  by  means  of  a  cir- 
saw,  make  an  incision  in 
shown  at  a  a,  ^^.  372. 
1  make  a  cut  6,  at  right  angles  to  the  former,  and  equidistant  from  the  two 
Lastly,  I  make  two  cuts  c  d,  taking  out  a  thin  wedge  from  each  piece, 
wo  pieces  e/are  then  to  be  gently  raised  up  till  they  form  an  angle  of  10'  or 
ith  the  piece  a  a,  and  are  secured  in  their  place  by  the  oak  key-wedge  g. 
obvious  that  a  weight  pressing  on  the  key-wedge  of  this  rafter  (the  ends 
;  properly  supported)  will  be  sustained,  either  till  the  fibres  of  the  wood 
ng  the  string  are  torn  asunder,  or  till  the  lateral  cohesion  of  the  wood 
ng  the  butt  end  of  tlie  rafters  be  destroyed ;  at  the  same  time,  there  is  no 
ftl  pressure  on  the  wall'' 

71.  In  fig.  373  we  give  sketch  to  a  larger  scale  of  the  end  of  the  rafter  so 
ed,  where  a  a  is  the  rafter,  b  b  the  horizontal  saw-cut,  c  the  wedge. 

72.  In  fig.  374  we  give  a  sketch  of  the  centre  of  the  rafter  above  formed; 


Fig.  S73. 
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are  the  two  ends,  coiTesponding  to  the  ends  of  the  pieces  c/,  fig.  372,  b  the 

key-wedge. 

173.  In  fig.  375  we  give  a  drawing  of  a  rafter  for  a  56-feet  span,  the  scant- 

of  the  rafter  being  10  inches  by  4.     In  this  form  Mr  Smart  inserted  vertical 

38  a  a  between  the  upper  and  lower  parts  of  the  beam,  securing  these  by 

straps. 

Fig.  37r>. 
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74  Increasing  Depth  of  Beams. — A  method  to  obtain  depth  in  a  girder,  and 
did  deflection  or  bending,  is  illustrated  in  fig.  376,  and  is  recommended  by 
as  preferable  to  the  trussed  girder.  Two  beams  of  equal  scantling  are 
idge  on,  as  a  6,  c  cf,  and  secured  together  by  keys  e  e  e^  the  whole  being 
dd  together  by  hoops  of  iron  ///  driven  tightly  on.     In  place  of  hoops. 
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bolts  may  be  naed,  as  shown  at  g,  but  hoops  arc  preferable.     The  tluakoeM 

p,.„  STB  *''^  ^"7^  should  be  equal  to  about  half  of 

tbe  breadth — the  total  thickness  of  all  ^^HJie 
koya,  when  laid  on  each  other,  being  oq  -^j 
to  one-tliird  of  the  doptli  of  the  beam. 

11T5.  In  Bg.  377  we  iUnitrate  aiioL.njf 
method    of   deepening   a    beam,  the  ^^nf. 
facps  in  contact  being  provided  with       ju- 
dentations  and  corresponding  prDJecti7«0Q> 
tbe  two  being  well  secured  by  bolts    si^ 

1176.   Section  Second — Floors. — The  simpleat  form  of  floor  is  illostraled 
a  fig.  376,  and  is  called  the  "  single  flooring."    Where  a  a  a  are  the  joists  W 
on  the  wall  c  c  c,  parallel  to  one  another,  the 
distance  should  not  in  any  case  exceed  13 
inches  from  c«nlre  to  centre  of  joists.    Tb* 
flooring- planks  A  5  are  laid  on  the  joists  a  a  a. 
1177.  When  the  walls,  as    a  a  and  t  ft, 
fig.  379,  aro  separated  more  than  8  feet,  tbo 
joists    are    apt,    under   sudden    strains— »» 
weight*  lianled  over  the  floor,  people  nallc- 
ing  quickly,  &c. — to  bend  laterally.    To  pre- 
vent this,  stmts  are  plaoed  between  the  joists* 
as  c  c  between  the  joists  d  d  d.      When  tt»« 
span  of  floor  is  wide,  these  struts  should  l>« 
placed  at  distancoa  of  not  less  than  4  fv^t 
...»u  «.oo«i«o_>c.i..  I  „oj.  ™  ma  roor.       apart       Oiio  row  will  do  for  joists,  witii     a 
bearing  exceeding  the  8  feet ;  for  every  4  feet  of  estra  bearing,  one  row    of 
strutting  should  bo  given.    They  may  bo  formed  either  of  pieces  of  thin  wo<x3, 
as  at  e,  fig.  379,  the  same  depth  of  the  joists,  or  of  two  pieces  crossed,  asat,/! 
1178.  When  the  course  of  the  joists  is  to  be  interrupted,  as  in  fig.  3SO 


where,  for  instance,  a  well-hola  ^  is  to  be  made,  as 

granary,  to  admit  of  passivge  from   oae  floor  to  another  by ,  —  -  - 

stairs — the  joists,  as  a  a,  i  b,  are  supported  by  cross  pieces  c  c,  d  d,  '^'^tf 
"  trimmers  "  or  "  bridles."     These  again  are  supported  by  larger  joists  t  (,  /  "^ 
which  run  parallel  to  the  ordinary  joists  a  a,  b  b  ;  these  larger  joists  aro  call^ 
"  trimming-joists,"  or  "  carringc* beams."      Tbe  trimmers  c  c,  d  d  mustbemitJj 
strong  in  pro^ortian  to  the  cumber  of  joists  whioh  they  have  to  cany,  an'' 
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scaatling  of  tlie  carriage-beamB  is  proportioned  to  the  weight  which  the 
nmere  cany. 

1179.  For  floors  of  a  wide  span,  and  phere  more  perfect  work  is  required, 
in  the  sapportiug  of  lieary  weighte,  what  is  called  "  double  flooring "  is 
id.  This  ia  illustrated  in  fig,  381,  where  b  b  b  represent  two  large  joists, 
toed  "  binding-joists,"  wiiicii  are  laid  on  the  wall  a  a  at  each  end,  at  dis- 
.ces  of  10  feet  apart  from  centre  to  centre.  These  joists  support  other 
Its,  termed  "bridging-joists,"  c  c  c,  laid  at  right  angles  to  b  b.  These 
dging-joists  are  laid  at  distances  of  from  12  to  20  inches  apart,  and  support 

flooring-planks  d  d,  which  run  parallel  to  the  "  binding-joists  "  b  b.  Wliere 
a  deemed  neceasary  in  tlie  apartments  of  the  steading  to  have  a  "  ceiling  " 
tho  under-side  of  the  floor,  what  are  called  "  ceiling-joists  "  eliould  be  notched 
o  the  nndcr-sidc  of  the  bitiding-joists,  as  at  ee.  The  distance  between 
ise  is  usually  set  off  at  12  inches. 

1180.  A  still  more  complicated  form  of  flooring,  and  one  usually  adopted 
leie  the  bearing  is  great,  is  illustrated  in  fig.  382,  and  is  known  as  the 


■Rirfer"  or  "  double- framed  flooring,"  In  this  case  the  binding-joists  6  J  are 
'^  snpported  at  the  ends  by  the  walls,  but  are  supported  by  "  girders,"  as  a  a, 
"ich  rest  on  the  walls,  and  are  placed  generally  at  a  distance  of  10  feet  apart ; 
'  the  "  binding  joists  "  b  b,  the  bridging -joiata  c  c  c  c  are  placed,  these  stap- 
"ting  the  fluoriug-planks  d  d. 


lp„„    I       CLA„l.       I      Cu-,11 


o(  HriditlDg- 


Class  I.  I  Class  II.  !Cl*ss  III 
21     I"    10  feet 
[apart.    The| 
I  bearings 


j  4  106  feet  I  12  ton 
apart.  Bear-  in.  4  to  6 
ing*  to6in.  jn.  bearing 
on  walls.   '  on  w»IU. 


1181,  Taking  fig,  378  as  representative  of  the  "  first  class  "  of  floors,  fig.  381 
the  "  second,"  and  fig.  382  of  tLe  "  third,"  the  preceding  table,  compiled 
m  cUta  given  by  the  eminent  authority  Tredgold,  will  be  useful,  as  showing 
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the  Bcantlisg  of  &oon  fur  varionB  spans.     W  repreeentB  the  width,  ud  D  tbt 
depth  of  the  joists,  bioders,  and  girders. 

1182.  The  following  remarkB  on  flooring  by  Mr  Gnilt  will,  we  trust,  be  d 
ose  : — "  First,  the  wall-plates — that  is,  the  timbers  which  lie  on  the  nlU  to 
receive  the  ends  of  the  girders  or  joists — should  be  BufBciently  strong,  and  of 
sufficient  length  to  throw  the  weight  opon  the  piers.  Secondlj,  if  it  ou  le 
avoided,  girders  should  not  He  with  their  ends  over  openings,  as  doon  or  wis- 
dows ;  but  when  they  do,  the  strength  of  the  wall-plates  must  be  inoreased.  To 
avoid  the  occatrence  in  qnestion,  it  was  formerly  very  mncb  the  practice  in  Out 
country,  and  indeed  is  still  partially  so,  to  lay  girders  obliquely  across  rooM, 
so  as  to  avoid  openings  and  chimneys,  the  latter  whereof  must  always  be  it- 
tended  ta  Thirdly,  wall-plates  and  templates  must  be  proportionately  longn, 
as  their  length  and  the  weight  of  the  floor  increase.  Their  scantlings  will  in 
this  respect  vary  from  4^  inches  by  3,  up  to  7}  inches  by  5.  Fourthly,  the  tim- 
bers should  always  be  kept  rather  higher — say  half  to  tbr«e-<piaiters  of  an  incb 
— in  tbe  middle  than  at  the  sides  of  an  apartment,  when  first  framed,  so  thai 
the  natural  shrinkings  and  the  settlements  which  occur  in  all  buildings  mij 
not  ultimately  appear  after  the  building  is  finished.  Lastly,  when  the  tnis  of 
joists  or  girders  are  supported  by  external  walls  whose  height  is  great,  tbe 
middles  of  such  walls  ought  not  at  first  to  rest  upon  any  partition-wall  tint 
does  not  rest  higher  than  the  Hoor,  '  but  a  space  should  (says  Vitmvins,  hb. 
vil  1)  be  rather  left  between  them,  though,  when  all  has  settled,  they  may  be 
brought  to  a  bearing  npon  it.  "Neglect  of  this  precaution  will  induce  noequ] 
settlements,  and,  besides  causing  the  floor  to  be  thrown  oat  of  a  level,  will  most 
probably  fracture  the  corners  of  the  room  below.'  " 

1183.  Section  Third— Partitions. — In  designing  partitions,  care  should  be 
taken  to  transfer  the  weight  to  the  points  of  support — the  walls.  This  is  best 
done  by  placing  two  struts  or  braces,  butting  against  a  central  post  Tbe  be«t 
angle  for  the  braces  is  40  degrees.  Where  partitions  have  to  support  their  on 
weight  merely,  the  [jrincipnl  timbers  for  a  span  of  20  feet  may  be  3  inches  bj 
4 ;  for  a  span  of  25  feet,  3J  inches  by  5 ;  and  for  a  span  of  30  feet,  i  incbet 

.    by  6.     Where  partitions  have  to  bear  other  weights,  then  the  dimendoiu  fi 
their  parts  may  be  calculated  according  to  the  rules  to  be  given  hereafter. 

1184.  In  fig.  383  we  give  » 
drawing  of  a  partition  adapted 
to  an  IS-feet  span,  with  one  daw 
in  the  centre.  The  head  a  i  ii 
5  inches  by  i  ;  the  sill  e  d,  ana 
scantling;  the  poets  a  e,  b  d,e,f, 
a  inches  by  4 ;  the  straining- 
beam  g,  5  ioches  by  3  ;  the  strati 
or  braces  A  A,  5  inches  by  4 ; 
the  filling-in  pieces  i  i  i  i,  ^ 
inches  by  2 J. 
,..„  ,,„.„„.  ^'^*-  I«  fig.  384  we  givethB 

drawing  of  a  partition  adapted 
to  a  28-feet  or  30-feet  span,  with  spaces  for  a  door  at  each  end.  The  scantling* 
are  as  follows  :  tlie  head  u  b,6  inches  by  6  ;  the  sUl  c  d  tbe  same  ;  the  posts 
a  e,  bd,  e/,G  inches  hy  6;  the  king-post  k  same  size  ;  the  stiaining-piecoB 
gff,&  inches  by  4  ;  the  struts  or  braces  A  A,  A  A,  6  inches  by  5  ;  the  filling-in 
pieces  i  i,  6  inches  by  3. 


¥\ 


M 


M 
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.186.  In  Gg.  385  the  partition  ie  adapted  to  a  22-foet  span :  the  head  a  b, 
ichea  by  6 ;  the  sill  c  tf,  6  inches  by  4  ;  the  tie-beam  e  e,  6  inches  by  5 ; 


:  king-posts //,  6  inches  by  6 ;  the  posts  h  e,a  d,  g,  g,  g,  g,  6  incheB  by  6  ;  the 
aining-piece  h,  6  inches  by  4 ;  the  braces  or  struts  t  i,  6  inches  by  4 ;  the 
ing-in  pieces  k  k,  6  inches  by  3.  There  are  here  a  wide  and  narrow  door. 
11S7.  lu  fig.  38fi  we  give  a  drawing  of  a  partition  without  door  spaces  for 
ipan  of  16  to  18  feet,  of  which  tlie  scantlings  are  as  follows  :  a  a  sill,  5 
■hoB  by  4 ;  b  b  head,  also  5  pig  sm 

^es  by  4 ;  c  post,  6  inches 

i;   d  d  braces  or  struts, 

inches  by  2  ;  e  e  quarters, 
ncbes  by  2. 

1188.  In  fig.  387  we  give 
)  drawings  of  a  partition 
tb  large  door  in  centre  and 
all  door  at  side,  adapted 
ftn  18-feet  span.  The  sill 
[  4  inches  by  4  ;  the  head 
,  4  inches  by  4 ;  the  tie- 
:,  4  inches  by  3  ; 


U 


...  I .. 


posts  d  d  d  dd,i  inches  by  3  ;  straining-beam  c,  4  inches  by  4 ;  struts  or 
ces  _/"_/",  4  inches  by  3  ;  j  filling-io  pieces,  4  incliea  by  2. 
1189.  In  fig.  388  we  give  the  drawing  of  a  trussed  partition  for  a  wide  span, 
h  large  door  at  one  side  and  small  door  at  the  other. 
.190.  In  fig.  889  we  give  a  drawing  of  a  partition  adapted  for  an  18-feet 
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apSD,  with  large  door  in  the  centre  only. 


^W  II  ■«  Ilii 

--W' 

' 

The  BcantliQgs  tlie  ume  u  hlg, 
388,  jnst  above, 

1191.  In  fig.  SSOwegnti 
drawing  of  the  paiiiticHii  ii 
first  and  second  etotej^  m 
which  the  span  ia  IS  feet  Tk 
beam  a  n  is  18  inches  bf  1; 
the  sills  b  b,  fifi,  4ischeit7li 
theheadscc,  cc,  1  inches l^t; 
posts  d  d  d,  ^  inches  \sj  1  i 
struts  or  bracea  e  e,  e  e,  4  idcIm 
hj  3;  pancheons  f  f,i  Jain* 
by  2. 


li^tT^f^ll 


i 
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192.  Section  Fouktc  —  Rooft. — Before  illuetrating  the  oonetrDOtiou  of 
sea  for  roofs,  we  eliall  ^ve  a  few  diagrams  ehowing  the  Jbrma  as  used  in  the 
e  simple  constructioDS  of  the  farm. 

193.  Lean-to  and  Ridge  Roofs, — Where 
plan  of  bailding  ia  reutaogular,  a,a  ah  c  d, 
ig.  391,  and  one  wall  liigher  tban  tlie 
ir,  9iB  e  f,  the  form  of  roof  employed,  slop- 

from  /  to  g,  IB  termed  a  "  lean-to." 
sre  the  walls  are  of  equal  beiglit,  as  A  i,  h  I, 
slopes  of  the  roof,  a.a  h  m,  m  k,  are  equal ; 
point  at  which  they  meet,  as  at  m,  being 
(led  the  "  ridge,"  and  the  angle  h  m  k,  the 
vble."  The  ridge  divides  the  building  into 
1  parts  by  a  line,  as  n  o,  "        ^^^  ^^  ^^^  ^____^_  ^^^ 

.194.  Bipped  Roofs. — Where  the  plan  is  rec-  ""  "  "" '"°'"  "°" 

gukr,  in  place  of  the  ridged  roof,  as  in  last  figure,  the  form  in  6g.  392  ma; 
used ;    a  b  is  the  ridge,  the  ends  fi«.  sk. 

',  ef,  sloping  at  the  same  angle  as 

sides  d  e,  e  f.     The  ridges  a  b,  h  d, 

are  termed  hips,  and  the  whole  ar- 
yement  a  hipped  roof;  g  is  an  end, 
h  a  side  elevation  of  roof. 
1 95.  Parilion  Roof— Where  the  plan 
iie  building  ia  a  square,  as  at  a  £  c  ^, 
393,  all  the  aides  of  the  roof  may  be 
■e  to  slope  at  an  equal  angle,  and  to 
t  in  the  point     AU  the  elevations 
tent  the  same  appearance   as  at  e. 
BM  the  length  f  h  ot  the  building 
s  not  much  exceed  the  breadth/  y 
■hewn.      Where  tlie  building  is 
are,  the  pavilion   roof  may  be 
icated  by  a  plane,  as  shown  by 
slotted  lines  in  square  above,  A:, 
illel  to  tlie  base  I.     In  this  case 

side  elevation  wlU  be  as  at  m. 
ere  the  square  buiding'ia  desired 
(ire  gables  at  all  the  sides,  there 

be  two  ridges,  as  shown  by 
dotted  lines  n  o  and  A-,  at  right 
les  to  each  other — the  eleva- 
-  being  as  at  r ;  a  being  one 
■le,  (  (  the  two  gables  of  the  _ 
•s  at  right  angles  to  the  side  r.  wiLn-^i  ^^.r. 

.  196.  Conical  Roof. — This  form  of  roof,  generally  used  for  the  roof  of  thrash- 
-mills,  is  shown  in  fig.  394,  in  plan  at  a,  and  elevation  at  h. 
197.  Ridged  Roof  meeting  at  Right  Angles. — Where  the  building  abed,  fig. 
»,  is  at  right  angles  to  the  building  e  f  g  h,  the  plan  of  roof  is  as  shown  in 

drawing;  i  k,  I  m  being  the  ridges,  e  I,  If  bring  fermed  the  valley's. 
1198.  M  Roofs— Ridge-and-  Valley  Roofs.— When  the  building  is  wide,  and  the 
f  is  to  be  kept  low  to  correspond  in  height  with  the  other  parts  of  the  build- 
',  the  width  is  divided  into  two  parte  /  and  m,  fig.  396.    Where   more  tium 


.^^mm.  ^. 

,  it  may  be  roofed  with  a  pavilion  roof, 


298 


PRACTICAL  CONSTRUCTION. 


two  divisions  are  made,  as  at  n  n,  the  arrangement  is  termed  a  "  ridge^ad- 
valley  roof,"  g  hik  being  the  ridges, o  o  o  the  vaUeys. 


Fig.  394. 


COVXCAJL  HC03. 


Fig.  306. 


ROOrS  ICXXIIMO  AT  BXaKT< 


ii.iuaB.A.iiu-VAi.ucT  Hoors. 


Fig.  897. 


J^ 


f 


LCAW-TO  Roor.  lee. 


IJ-FEKT  SPAlf-- CCAI-C,  \  IMOB  TO 
TBB  FOOT. 


Fig.  398 


1199.  Roof  Trusses. — In  fig.  397  we  give  an  illustration  of  the  simplest  fonn 

of  roof ;  this  is  called  a  ''  lean-to," 
and  is  adapted  for  coTering  cart-sbeds, 
&c.  The  form  in  fig.  397  is  calculated 
for  spans  of  from  10  to  12  feet  The 
scantling  of  the  rafter  or  beam  5  c  is  105 
inches  by  2^ ;  the  wall-plate  6,  4  indies 
by  3.  The  joists  should  project  18  or 
20  inches  beyond  the  lower  wall  d^  u 
at  /,  and  should  be  placed  on  the  walls 

at  distances  of  4  feet 
from  each  other. 
The  roofing -boards 
are  nailed  on  the 
joists  parallel  to  the 
walls  a  and  d. 

1200.  Where  the 
distance  or  span  is 
from  10  to  14  feet, 
and  a  lean-to  roof  re- 
quired, the  "trass" 
shown  in  fig.  398 
may  be  adopted.  In 
this  a  "  tie-beam" 
a  a  is  used,  which 
rests  upon  the  wall- 
plates  b  and  c.  An 
upright  post  d  is 
into  the  wall.    The 


i.EAK-:o  ROOF,  ~0-rxzr  srAM— scais.  J  inch  lO  ibb  foiT. 

notched  into  the  end  of  the  tie-beam  a  a,  and  is  let 
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after  e  eis  notched  at  its  tipper  end  to  the  post  d,  and  to  the  tie-beam  a  a 
t  its  lower  end ;  /  is  the  purlin ;  y  y  the  common  rafter,  4  inches  by  2 J. 
7he  scantling  of  the  tie-beam  a  a  is  6  inches  by  4 ;  the  wall-plates  b  c, 

inches  by  4  ;  the  rafter  e  e,  5^  inches  by  4;  the  post  d,  4  inches  by  3.    The 
ost  d  may  be  dispensed  with,  and  tLe  npper  end  of  the  rafter  e  e  abnt  on 

wall-plate,  as  6,  fig.  397  ; 
y  fig.  398,  is  a  stmt.  Fig.  399. 

1201.  An  arrangement 
(lapted  to  the  most  usual 
>rin  of  roof — namely,  one 
aving  an  equal  slope  on 
oth  sides — is  shown  at  fig. 
99.  The  rafters  a  a,  d  d 
ire  notched  at  their  lower 
ixtremities  to  the  wall- 
plates  b  c.  As  the  weight 
3f  the  roof-covering  which 
would  rest  upon  those  rafters  would  give  them  a  tendency  to  separate  at 
their  feet,  and  thrast  out 

the  walls,  a  "  collar  "  or  ^^  ^ 

"  tie  "  e  connects  the  two. 
The  scantlings  of  the  parts 
&re  as  follows :  rafters  a  a, 
d  d,9  inches  by  3 ;  wall- 
plates,  4  inches  by  3  ;  col- 
lar or  tie,  5  inches  by  3. 

1202.  Fig.  400  shows 
ft  truss  of  this  kind  with 
two  collars.  For  a  span 
df  16  feet  the  scantlings 
lae  as  follows :  rafters  or 
principals  a  a,  ft  6,  6  inches  """" ""°  ""°  '°"^'''  '"•"""  "*--«'^'  *  "'^ '°  "« '°°'- 
by  2  J ;  collars  c,  6  inches  by  2  ;  d,  5  inches  by  2. 

1203.  Truss  for  a  Collar-Beam  Roof, — Roofs  with  a  collar-beam  may  be 
itiengthened  by  a  longitudinal  truss  placed  at  the  point  shown  by  the  dotted 
ine  e  in  fig.  400,  the  ends  of  the  truss  being  inserted  in  the  gables.  A  side 
elevation  of  the  truss 

is  given  in  fig.  401  ;  ^-  *oi- 

2  b  the  sill,  c  d  the 

[lead,    t  f  g    h    the 

posts,  t  the  straining- 

nece,   j  k  struts    or 

>race8. 

1204.  In  fig.  402  we  give  a  truss  for  a  porch  or  building  of  small 
(pan,  say  from  6  to  8  feet :  a  a  the  9-inch  walls ;  b  b  the  wall-plates,  5 
Dches  by  3  ;  c  e  the  rafters,  3  inches  by  2  ;  d  d  the  struts  or  braces,  2^ 
nches  by  2. 

1205.  As  the  tie-beam  or  collar  e  in  the  illustration,  ^^.  399,  is  too  high 
tp  to  act  in  the  best  way,  the  tie  should  be  placed  as  at  b  b,  fig.  403,  resting 
•n  the  wall-plates  c  c,  4  inches  by  3.  The  rafters  d  d,  S  inches  by  4,  abut  on 
he  tie-beam  b  b,  S  inches  by  4.  This  truss  is  strengthened  by  the 
trots   «  «,  4  inches   by  3,  abutting  on  the   "  straining  -  sill  "  /,  8  inches 


^  g  h  ^^< 


Tunss  TOR  coriARrBXAU  noor. 
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Fig.  402. 


square,  let  into  the  face   of  the   tie-beam.     This  truss  is  adapted  to  spai 
from  19  to  24  feet.      In  these  illustrations,  fig.  397  is  for  a  12-fe6t  spaOf 

fig.  398  for  20,  fig.  399  for  18,  and  fig. 
402  for  a  6-feet  span.  Fig.  404  is  i 
roof  on  the  principle  of  fiig.  403,  with  t 
suspension-rod  a  of  iron,  b  b  struts,  c  c 
tie-beam,  d  wall-plate,  e  pole-plate,// com- 
mon rafters. 

1206.  The  truss  in  fig.  405  is  calculated 
for  a  30-feet  span ;  a  the  rafter-box  (x 
shoe,  of  cast-iron ;  b  the  suspension-rod  of 
wrought -iron,  2  inches  diameter;  cc  strute, 
5  inches  square  ;  d  d  wall-plates,  6  inches 
by  4  ;  e  e  pole-plate,  5  inches  by  3 ;  // 
principal  rafters,  10  inches  by  5 ;  ^  ^ 
common  rafters,  4  inches  by  2  J  ;  A  A  tie- 
beam,  12  inches  by  5 ;  i  nut  for  securing  tie-bolt  b ;  m  ridge-pole,  8  inches 

^  by  1 J  ;  n  purlins,  6  inches 

by  4. 

1207.  King-post  Trm- 
Fig.  406.— The  truss  in  this 
sketch  is  adapted  for  a  span 
of  25  feet  between  the  walls 
a  a;  b  b  the  wall-plates— 
which  run  longitudinally  along 
the  walls — 5  inches  square; 
these  support  the  tie-beam  e  c, 

Tax...  n,»  aO-rK,T  .r^—OAi^.  i  THOH  TO  TH.  n,:,T  ^^     j^^j^^^     hj    5  ;     J    rf  polC- 

plates,    5   inches   square ;    e  e  king  -  post,   5   inches   square  ;  /  /  principal 

rafters,  5  inchea  by 
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^;  g  g  stmts,  5 
inches  by  3;  h  h 
purlins,  6  inches  hj 
4 ;  it  common  raf- 
ters, 4  inches  by  2j. 
The  various  parts 
now  described  as  the 
tie  -  beam  c  c,  the 
principal  rafters//? 
the  king  -  post  e  e^ 

and  the  struts  g  g,  constitute  what  is  called  '*  the  truss."  The  trusses 
are  placed  at  distances  apart  from  6  to  10  feet.  The  roof  materials, 
boarding  and  slating,  are  supported  by  the  common  rafters  i  ij  abutting 
at  the  upper  end  on  the  ridge-pole  /,  and  at  the  lower  on  the  pole-plate  d  rf, 
notched  into  the  tie-beam  c  c  above  and  near  the  wall-plates  b  b.  The  com- 
mon rafters  also  rest  on  the  purlins  h  h.  These  rest  on  the  principal  raft- 
ers //,  and  are  continued  from  truss  to  truss.  The  ridge-pole  /  is  let  into 
a  notch  in  the  head  of  the  king-post  e  <?,  and  is  continued  from  truss  to 
truss,  like  tlie  purlins.  The  ridge-pole  /,  the  purlins  h  hj  the  pole-plates  d  d, 
are  all  parallel  to  the  walls  a  a,  as  also  the  wall-plates  b  b  ;  while  the  tie- 
beam  c  c,  the  common  rafters  i  /,  the  principal  rafters//  the  king-post «  c,  and 
the  struts  g  g,  are  all  at  right  angles  to  the  walls  a  a.     Properly  the  "  ^^' 
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>8t "  e  «,  does  not  act  as  a  post — which  involves  the  idea  of  compression — 
Lt  as  a  tie,  as  the  tie-beam  c  c  is  suspended  at  the  centre  by  it  A  better  name 
3uld  perhaps  be  the  "  king-bolt/'  or  "  suspender." 

1208.  Where  space  is  required  above  the  line  of  the  tie-beam,  a  form  of 
ass,  known  as  the  ^'  queen-post,''  is  used.  It  is  also  adapted  to  greater  spans 
.an  the  king-post  truss.     This  is  illustrated  in  fig.  407,  which  is  a  queen-post 


TRCS8  VOR  A  30-nXT  SPAM— .SCAXB.  \  UTOH  TO  THK  FOOT. 

Fig.  406. 


KINQ-FOBT  THUaS  FOB  25-TKET  SriK— •CAX.C,  |  ItrCH  TO  THS   FOOT. 

Fig.  407. 


QU»«K.POST  TR088  FOR  30  lO  45  F»«T  8PAX— «OAL«,  \  iMCn  TO  TS«  ?OOT. 

5T188  for  a  30-feet  span,  but  is  adapted  to  spans  from  this  extent  up  to  45 
W.  The  tie-beam  is  at  a,  10  inches  b j  5  ;  hh  wall-plates,  6  inches  square ; 
'  c  pole-plates,  5  inches  square ;  d  ridge-pole,  8  inches  by  1^ ;  c  «  common 
"•fters,  4  inches  by  2^  ;  //principal  rafters,  9  inches  by  5  ;  ^  straining-beam, 
^  inches  by  5 ;  h  h  queen-posts,  7  inches  by  5 ;  t  t  struts,  5  inches  square ; 


aos 
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k  k  pnrlinB,  6  inches  by  4.  A  straining- nill,  fonned  of  a  flat  piece  of  mxd, 
is  sometimes  placed  on  the  tie-beam,  a^nst  which  the  feet  of  the  queen-poita 
h  h  abut,  serving  the  same  purpose  as  the  straining  beam  g. 

1209.  In  fig.  108  we  give  a  drawing  of  a  roof  traBS  for  a  &0-feet  span,  ontlie 
principle  of  the  queen-post  tniea,  but  modified  with  a  king-post  a,  and  itiuti « 
braces  bb,cc. 


1210.  In  fig.  409  we  give  a  sketch  of  half  of  a  truss  calculated  for  4T-feet  spUi 

bnt  also  adapted  to 
spans  between  4S 
and  60  feet.  Id  thu 
there  are  two  qiiMii- 
posts  a  b,  with  > 
strut  c  between  than. 
and  a  second  strut  i 
supporting  the  [Hin- 
cipal  rafter.  Tbe  fol- 
lowing are  the  sizn 
or  scantlings  of  tbe 
varione  parts  :  the 
wall-platea,  6  inclies 
square  ;  tie-beam,  IS 

inches  by  8;  queen-posfs  a,  8  inclies  sqnare;  small  queen-posts  b,  8  inclie* 
by    4 ;    principal   raflers,    8    inches   by    6 ;    straining-beam    e,    9    inches  bj 

6 ;  struts  e  d,  b  inebM 

I    by  3  ;   purlins  /  for  8- 

I    feet  beuings,    7   inchw 

by    5  ;    pole  -  pistes,  6 

inches  sqnare. 

1211.  Bip  Rot^.—^ 
small  roois  the  lower  endt 
of  the  hip-rafters  rerton 
the  walls  at  the  cotwn 
b  e  d  e  ot  tlie  bnildirg, 
the  upper  end  being  fitt^ 
-.%,Kt.-:--t  ^T'lRA^-.i.i.Ti.  ro     to  the  ridge-pole  a,  ssiD 

\i\2.  Another  method  is  to  form  a  frame  as  a  a,  i  c,  fig.  411,  which  is  placed •' 
the  comer  nf  the  walla.  Upon  this  framing  tbe  lower  terminatioD  of  the  hip-TttfW 
ia  fixed,  the  upper  resting  on  the  king.post.  Where  a  tie-beam  is  introdnoed.  th 
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And  rests  oq  the  angle  of  the  wall,  the  inner  being  fixed  to  the  principal 
'am.  A  strut  fitted  to  the  smaller  tie-beam  supports  the  middle  of  the 
after.  The  short  rafters  between  tlie  hip-rafters  are  called  "jack-raf^rs." 
13.  Fig.  412  illustrates  the  plan  of  shipped  roof :  a  a  a  the  walls,  (  6  A  the 
plate,  e  e  hip-rafters,  d  d  angle-pieces  to  support  end  of  lai^rs,  e  e  princi- 
// purlins,  g  ridge-pole.     The  part  to  the  left  shows  the  roof  &lat«d 


14.  SeanlUngt  of  Roofa  o/varioui  Classa  and  Spam. — Taking  fig.  406  as  an 
nation  of  the  "  first  class  "  of  "  roof-truBses,"  fig.  407  as  an  illustration  of 
'  second,"  and  fig.  408  as  of  the  "  third  clasB,"  the  following  may  be  taken 
Ues  of  the  sizes  of  useful  spans  of  roofs  : — 

Clibs  I.  (Pig.  406.) 


1 

Principal 
lUCUH. 

<:»>.o.R.r..». 

»„. 

Kidl-po*. 

ixlin. 
5      £ 
A      5 

Pumii™. 

..|m.^. 

8  f<M.           10  Vtn*. 

gPML 

10  Fact. 

1.' 10x4  in. 
,10      6 
III      « 

4  X  4  in. 

4>'21in.    ex  Sit.. 

4  X  Sin. 
G      S 
6      3 

6x4in. 

7  X  6  in. 

■  ■     i 

Class  II.  (Hg.  407.) 


I    BlninlBB- 


!   Bpu.    1  ■m-b™. 

;=? 

-»-'  ■".-  "rsi- 

W^ 

50  fl.      n  X  gin.'     e  xSin. 
1    6S        ,14      6           0      6 
I    00        1  15      10        10      8 

Sxjin.      BxSin. 
9      4       1     6i    3 

10      4       !     S      3 

B  X  eiu. 

10  a 

11  6 

8  X  6in. 
8     7 
8     8 
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1215.  In  fiff.  413  we  give  a  plan  of  the  roof-tiinbera  of  a  building  vbae 
one  part  is  at  right  angles  to  the  other  i  a  a  a  a  the  walla ;  b  bb  the  wiH- 


plates,  4  inchee  hy  '2;  d  d  the  ridge-pok',  7^  inches  by  2^,  of  the  Imgut 
part  of  the  roof;  e  e  the  ridge-pole,  7  inches  by  l|,  of  the  ehortest  p«rti 
e  e  tlio  hip-rafters,  6  inches  by  2;  //the  raftt^rs,  G  inches  by  2;  j' 
part  of  the  Blato-bonnliug  on   the  two  roofu.       In  fig.  414   we  give  wi  «' 


elevation  of  the  sauie  niof;  h  k  ie  the  ridge-poli 


the  arraugemeDt  of  liiiilH^rs  at  c 


com-s  poll  ding  to  c  c,  fig- 
4I3,tiie  end  of  which bnU 
OQ  the  ridge-pole  cottfr 
Bpondiug  to  rf  d,  fig.  41Jt 
the  other  end  Testing  n 
the  gable  of  the  short  in- 
jection of  the  building 
m  m,  fig.  413;/ the  nt 
ters  of  the  longest  portioB 
of  bnililing;  d  the  ceil- 
iiig  joists,  4  inches  by  i;f 
the  hip-rafter  corresponi- 
ing  to«,  fig.  413;  NHth 
cvimmoD  rafters.  In  fig- 
415  we  give  the  s*l* 
elevation  of  roof;  o  oil 
the  ri.Ige  -  pole  ccrre- 
Sfx-'iiiling  to  rf  rf  in  H- 
413:  b  b  the  mflere  eorre- 
eponJinj:  to  n  n,  fig.  411: 
so  marked //in  &g.  413.  In  fig.  416 
fi^.  413,  drawn  to  a  laig«r  scale;  anptrt 
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the  ridge-pole,  corresponding  to  d  d^  fig.  413,  and  b  the  ridge-pole,  corre- 
mding  to  c  c  in  the  same  figure,  c  c  the  hip-rafters,  corresponding  to  e  «, 
.  413. 

1216.  In  some  roofs  the  ends  terminate  at  the  same  angle  of  inclination 
that  of  the  sides.      This  is   effected  by  introducing  hip-raflers,   as  a  a, 

417. 

1217.  In  smaller  roofs  the  lower  ends  of  the  rafters  rest  on  the  walls  at  the 
ners  of  the  building  a  a,  the  upper  end  being  fitted  to  the  ridge-pole  b,  as  in 

417. 

1218.  Fig.  418  shows  the  "jack-rafters"  of  a  hip-roof,  being  the  short  tim- 
s  filling  up  the  slope. 


Fig.  41& 


Fig.  417. 


Fig.  418. 


r-smta  or  Brp-RArrcio 

t    UDOII-POLr— 4CAU.  J 

I  tea  ro  IBS  rcoT. 


a 


Utl>-lL4.rTXHS. 


a 


JA.aS-RArTHRS. 


1219.  In  fig.  419  we  give  the  elevation  of  a  truss  adapted  for  a  flat  roof;  a 

i  Btraining-beam,part   ,^,  Fig.  4i9. 

^hich  is  cut  away  at    |7II   'I   ii    B  n    "   ■*   ■«  fm   .r  r-^  n   ,i    t   .i    ,i   ,i  jlJ 

'her  end,  as  at  b  b,  to 

"ni  the  butting  ends, 

^nst  which  the  raft- 

^  e  c  rest.       These 

^rs  are  made  of  the 

eces  cut  out  of  b  b. 

itpension  or  tie-bolts 

^  are  placed  near  the  ends  of  the  beam  a  to  prevent  deflection. 

1220.  In  fig.  420  we  give  a  drawing  of  another  form  of  truss  for  a  flat  roof, 
'  a  35-feet  span :  a  wall-plate, 
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Fig.  420. 


n 


inches  square ;  b  b  tie-beam, 
'  inches  by  5  ;  c  queen-post,  12 
Cihes  hj(y;  d  straining-beam,  12 
ches  by   6  ;    e  strut  or  brace, 

inches  by  5^;  f  f  principal, 
inches  by  6  ;  ^  pole  -  plate, 
Inches  by  4  ;  hh  common  rafter, 
inches  by  6  ;  1 1  joists  supporting 
e  lead  flat. 
1221.  Mansard  or  Curb  Roof. — 

cases  where  space  is  desired 
•ove  the  tie-beam,  a  form  of  truss 
lownas  the  "mansard"  is  adopt- 
;  an  illustration  of  which  we 
^e  in  fig.  421 ;  a  a,  10  inches  by  4  ;  ft  ft,  6  inches  by  4 ;  c  c,  5  inches  by  4 ; 
ij  4  inches  by  4 ;  e  e,  5  inches  by  4 ;  /,  5  inches  by  4 ;  g  g,  5  inches  by  2. 

u 


i 
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Fig.  421. 


iiAjcaAiu>  om  coiiB  Roor — hcal*.  \  ncoM  to  th»  toot. 


Fig.  422. 


Tnrm  TOii  QCTBic  on  n:on-irrcBtriioc>r 


1222.  High'pUdiid 
or  Oothie  Rooft. —  In 
fig.  422  we  give  a  tnisg 
for  a  high-pitched  vxH 
for  a  20 -feet  spaa; 
a  a,  4  inches  by  3^ ; 
h^  5  inches  hj  4 ;  c,  3^ 
inches  by  4. 

1223.  In  fig.  423  is 
another  form  of  a  trnss 
for  a  high-pitched  roo( 
in  which  the  tie-bolt 
a  is  of  wronght-iron. 
The   tie-beam  b  h  vi 
12  inches  deep  at  the 
centre    and  9   at  the 
ends^  the  thickness  be- 
ing 5  inches ;  c  e  lower 
braces,  9  inches  by  5; 
d  d  upper  braoes,  S 
inohes  by  5 ;  e  e  prin- 
cipals, 9  inches  by  & 

1224.  Height  in  a 
high-pitched  roof  maj 
be  obtained  by  caoh 
bering  up  the  tie-beam, 
as  shown  in  fig.  4S4^ 
which  may  be  adapted 
for  a  thrashiDg-mill 
The  king-post  will  re- 
quire to  have  as  manj 
faces  as  there  are  sidei 
in  the  polygon  to  be 
roofed.  The  whole 
strength  of  the  ar- 
rangement depends 
upon  the  strength  of 
the  straps  used  to  join 
the  ends  of  braces  b  h 
to  the  foot  of  the  king- 
post a. 

1225.  Curved  Rib- 
Truss.— Fig.  425  illus- 
trates a  form  of  rocrf 
invented  by  Mr  Holds- 
worth,  and  for  which 
the  Society  of  Arts 
gave  a  reward.  In 
this  form,  the  space 
usually  taken  up  by 
king-posts,  &a,  is  left 


clear,  so  an  to  be  available  for  several  useful  purposes,  while  the  truss  is 
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Fig.  424. 


TKtraa  »ok  OAXBBiuin  on  htoh-pitchvs  hoof— scaxk,  |  rwoH  to  th«  foot. 


not  only  lighter,  but  a  considerable  saving  of  timber  is  effected.  The  prin- 
cipal feature  is  the  employment  of  a  cnrved  rib,  as  a  a  a ;  this  may  be  made  of 
thin  half-inch  boards  bolted  together  at  intervals,  firmly  fixed  into  the  tie- 
beam  b  b ;  the  principal  rafter^  c  c  rest  on  these  ribs,  the  lower  ends  abntting 
upon  pieces  d  resting  on  the  wall,  and  firmly  connected  by  iron  straps  to  the 
riby  so  as  to  be  able  to  counteract  the  outward  thrust  of  the  rafters ;  e  e  are  the 
oommon  rafters,  ///  the  purlins,  g  the  wall-plate. 


Fig.  426. 


OtniTKD  RIB-TRUSS— aCAXiX,  J  IJIOH  TO  THB  FOOT 


1326.  Mr  Tredgold  describes  a  method  of  making  curved  ribs  of  short  pieces 
of  wood,  which  we  illustrate  in  fig.  426.  The  pieces  break  joint,  as  shown  in 
plaD,  the  bolts  being  placed  at  each  side  of  the  joint,  passing  through  the  solid 
pttitB  of  the  wood.  Timber  for  small  roofs  may  be  bent  into  the  required  form  ; 
tbe  elasticily  of  a  piece  of  timber  not  being  impaired  by  thus  bending,  when 
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its  thicknen  does  not  exceed  the  oDe^nndred  utd  twmliedi  pert  of  its  kng4 
Tlie  best  mode,  boireTer,  of  msiking  a  bent  rib  i«  on  tho  "  limimled''  princqilfl 

now  moch   ndc^ited 
'^  •*  nilmj-ctation  roo^^ 

ft  fine  exaoifrfe  be^ 
met  witlt  in  the  C^ 
stain  Junction  Sta^^ 
of  tb«  Caledonian  K^ 
«r»T.        Flat  half-%^ 

^  bowds  may  be  kid  fti. 

r  ''''''         ■  =^     getfier   till  tbo  thiji. 

R^  U3  uT.:i;.  -;»  .lu  :• :«:-  ^^^  dcajred  IS  attsmttl 

The  two  rib>  may  tben  be  placed,  and  Ibe  ends  broo^t  down  with  a  nf«iiD 

tbe  rarre  i>  got,  wben  dietn 

r^  <a.  sbonld  t^  bolt«d  together.    Oi 

the  release  of  the  rope  thej  wQl 

not  s^ing  back  mora  than  tmt- 

foorth   or  so  of  tbe  amoDot  c' 

curre.  The  original  cnrregirn 

them,  therefore,  should  be  ■boot 

iS   per  cent  gieater  thin  He 

enrre  required,    to  oompennti 

kr  this  e[«ing  or  Rluni,  wtiick 

taUng  i^ace  will  bring  tbe  lili 

to  their  tme  position. 


In  fig.  427  we  gire  &  AetA  of 

a  truss  of  3i-feet  span  (or  ■  b- 

minated  rib.      The  rafien  a  f 

10  inches  by  6;  the  kny 

post  (  the  same  zee  the  Uln^ 

^     nated  ribs.  10  inches  br  6. 

r-       122&  Fig.  423  is  part  of  d* 

"'    truss  on  a  larger  scale ;  a  tb( 

rafter  resting  on  the  pole-plitt 

b,    e    e   poet    resting   on  ^ 

Iwacket  d,  and  bolted  to  tbe  «4 

e  e  the  laminated  rib^  of  wfaiii* 

secticm  and  port  side  riew  tn 

given  in  fig.  -^9. 

1*29.     Tnut     Jbr     B=>/  » 
Thmthhiff-iinL —  In  %  IJi)  >< 
pliin  of  a  tmss  fi>r  the  horse-™ 
of  a  tUrashing-mill,  fig.  431  the  elevation,  and  fig,  433  plan  of  walLs. 

1230.  Hexagonal  Ro"f. — In  fig.  433  ia  plan,  tip.  434  elevation,  and  fig.  ^ 
section  of  hex»gnaal  roof  for  a  thrashing- mill  horse-walk. 

1231.  Timber /hr  D-irmfr  Windoirs. — Wliere  windows  prij>c:  fn:m  the  ic;* 
of  a  roof  tbev  are  termed  "'  dormer,"  as  at  ■(  6,  fig,  436.  In  sune  figi^  "^ 
give  a  sectjoii  showing  the  arraugenieut  of  timbers  :  c  c  the  rafter  of  the  w* 
d  the  ridge-pole  of  the  window,  e  e  upright  for  snpportirg  the  winjow-fiini*. 
/  filling-in  pieces. 


CIBCULAB  THRASHING-MILL  HOOF. 
Fig.  uo. 


Fig.  431. 
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Fig.  437. 


ers. — Where  tlie  rafters  project  over  the  wall — which  in  the 

be  simpler  constructions  will  be  the  case — the  manner  of  making 

1  a  variety  of  ways  is  shown  in  the  following  figures :  In  fig.  437, 

r ;  c  the  gutter,  formed  by  bending  thin  iron  or 

shape  required,  and  nailing  it  to  the  end  of  the 

must  be  taken  to  give  the  gutter  a  gentle  slope 

B  length,  to  prevent  the  water  stagnating  in  any 

ead  it  as  quickly  as  possible  to  the  "  down  pipe," 

>  the  rain-water  tank  or  barrel.     This  slope  is 

y  marking  ofif  on  the  end  of  the  first  and  last 

3n  which  the  length  of  gutter  is  fastened,  a  line 

iistance  from  the  under  side — say  this,  4  inches :  the  upper  edge 

,  as  a,  is  nailed  at  the  mark ;  and  the  other  end  of  the  gutter  at  the 

it  a  short  distance  below  the  mark,  as  h :  this  will  give  the  proper 

dination  may  be,  for  every  15  feet  in  length,  a  fall  of  1  inch.     In 

fitter  6  may  be  made  of  wood  3  inches  square  in  the  inside,  and 

rafter  a,  as  shown.     Mr  Downing,  in  his  work  on  Country  Houses^ 

imple  methods  of  forming  gutters  at  the  end  of  rafters ;  these  are 

&  439,  440.     In  fig.  439,  a  is  the  wall,  h  h  the  rafter,  c  a  trian- 
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Fig.  439 


b 


rran. 


Fig.  440. 


Oa-TTCRS  AT  BtTDS  Or  RArtCRS. 


of  wood  nailed  to  the  rafter,  giving  a  support  to  a  curved  halt 
5r  iron,  as  shown  in  the  diagram.  In  fig.  440  the  half-circular  bed 
gutter  is  cut  out  of  the  rafter :  this  looks  well  from  the  exterior, 
ion  is  seea  In  both  these  plans  the  down-pipes,  for  leading  the 
)  the  lower  level,  can  be  at  once  taken  from  the  gutters,  flush  or 
le  outside  line  of  wall,  as  shown  by  the  dotted  lines.  In  the  other 
ter  described,  if  the  down-pipe  is  wished  to  be  taken  along  the 
)r  turns  must  be  made  to  bring  it  from  the  projecting  gutter  to  the 
Thus,  in  ^^.  438,  the  simplest  method  of  leading  the  rain-water 
ter  6,  would  bo  to  take  a  pipe,  shown 
I  line  /»,  to  the  barrel  or  drain  beneath, 
er,  would  be  unsightly;  to  obviate 
urn  or  bend  /might  be  made  to  the 
lie  pipe  led  down  its  face,  as  is  usually 
ig.  441  the  gutter  is  supported  by 
ber  a,  placed  beneath  the  wall-plate  h, 
corresponding  to  the  rafters  e.  The 
the  gutter  d  may  be  ornamented  with 
iece  /  nailed  to  it  The  size  of  pro- 
3  ^,  or  "  cantaliver"  as  it  is  termed,  may  be,  for  roofs  of  ordinary 
s  wide  by  1  thick ;  the  size  of  gutter  inside  may  be  from  3  to  4 
and  deep,  inside  measurement 


oni-rBR  wiru  caxtauwr. 


1233.  In  6g.  442  ve  give  a  seotiaa  of  n  wall  of  houeo  showing  fbraaatic^^^ 
gutter,  in  wbich  a  a  is  ttio  wall,  b  the  cautolirer,  eupportcd  hy  the  bcuok^eC^ 


Bsoured  to  the  nog  d;  e  tu 
iug  part  of  this  figure,  g  L 


ornamental  bracket ;  /  the  gutter.     Of  iho 
the  jKile-plata,  h  h  the  rafter,  t  the  ceiling-joist,  J^        ^ 
cornice,  I  head  of  window,  and  m  ■— -^ 
part  of  sash.  " 

1234.   Bridgtd  GutUr.  —  Whereas  a^ 
wall  is    continued  in  front  to  fo*  -jn, 
parapet,  as  a  a,  fig.  443,  the  \ir-^^a^ 
^--^   gutter  is  used ;  b  b  the  rafter,  b»:»KB. 
''  -"^      byabird's-noBejointonthewall-p'latof 

d  the  gutter-beam,  supported  by  e.  j 


4-Mr 


1235.  Kdflgf-Otaier.— Fig.  444  Bho«** 
a  simple  metliod  of  forming  a  vallej' 
gutter,  in  which  a  is  the  beam  on  wlii^  ' 
Tr>o.>Tui.n-     the  rafters  h  h  abut;  c  c  the  boa/dis^^ 
"™'  forming  the  gutter. 

1236.  In  fig.  445  is  another  method  of  forming" 
vatley-gutter :  a  a  the  beams,  10  inches  by  2J,  agaic»  ^^ 
which  the  rafters  S  i,  4  inches  by  2j,  abut ;  the  d»-^ 
tance  between  the  joists  a  a  being  10  inches.  P*^^ 
of  the  aide  view  of  joista  a  a  is  given  at  c  c;  dd  t-** 
"  gntter-plate,"  which  rests  on  die  etnds  e  e,  let  vc^ 
the  joists  at  either  end. 


1237.  Roara  or  Qutlert  cut  out  of  a  SoUd  Biotk  of  Wood.—'Fig.  446  represents  ft 
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^  out  triangular  "  roans  "  out  of  a  eolid  balk,  aa 
obitect  of 

jah  Abbo-  Fig.  417. 

:  Improv- 
Cottages 
[tnralLa- 
lAitabcd 
ectioD  of 
meaiiB  of 


Belvidere  of  House  in  Fig,  38. — Of  this  we  give  in  fig.  447  a  BectioD, 
;,  448  a  side  elevation  of  brackets  sapportiDg  rafters. 


I  spKoe  t 
Bidered  in  ttie  laying  out  of  elairB — tbeeo  are,  the  height  from  tiie  upper 
of  the  lowest  floor  to  that  of  the  upper,  as  the  height  from  b  to  a,  fig.  44i 
the  horizontal  diBtance  between  llie  outer  edge  of  the  step  at  the  top, 
tliHtofthe  lower  one  at  c.  The  part  of  a  stop  no  which  iho  foot  rests  ia 
ing  or  descending  is  termed  the  "  tread,''  a,  fig.  450,  ai}d  a  generally  I 
breadth  for  this  is  9  inohea  ;  the  vertioal  part  of  a  step,  as  b,  b,  Sg. 


called  the  "  riser,"  and  the  height  may  be  averaged  at  7^  inches.  The 
height  a  h,  fig.  449,  from  one  floor  to  another,  being  careiiilly  aecerb 
BnppriBe  it  to  be  97^  inches,  or  8  feet  1  ^  inch,  and  the  height  of  riser  to  1 
97^  divided  by  7i  Ipugtha  wiU  give  13,  the  number  of  riscrK  in  the  sia 
flj;.  44il.  Niiw,  supposing  the  iiori/ontat  difilanco  i  c  to  be  aceuratel; 
tained  to  be  9  feet  or  108  inches,  the  tread  being  9  inches,  this  will 
treads  ;  the  number  of  treads  in  a  atair  is  always  one  less  than  the  na 
risers,  as  the  floor  of  the  npper  storey  forms  the  last  tread. 

p.    jjj  1240.  Fig.  451  is  an  elevation  of    the  sta 

out  in  fig.  449,  and  which  forma  the  simplest 

of  reaching  an  upper  floor. 

1241.  In  fig.  452  we  give  the  planof  a"f 

staircase,"  in  which  there  is  first  a  flight  of 


steps  a  a,  leading  to  the  platform  b  h,  which  forms  the  twelfth  step.  A 
or  "return  "  flight,  of  eleven  8t«ps,  c  c,  leads  to  the  floor  d  of  EeoMid 
which  forms  the  twenty-foarth  step. 


STAIBa  31S 

1 242.  In  fig.  453  we  give  a  sectioD  of  this ;  a  b  beiog  the  height  from 
at  to  second  floor;  c  the  twelfth  landing-plaoe. 

1343.  In  fig.  454  we  ^ve  the  plan,  and  in  fig.  455  the  section,  of  a  staircase, 
Ltb  retain  steps  a  a. 

1244.  Notch-Board. — Slrinff- Board. — The  "treads"  and  "  risers  "  of  a  stair- 
.se  on  notched  iato,  or  honeed  into,  two  inclined  boards,  wliich  are  termed 
xiotch-boards."  The  "  carriage -board,"  fig.  456,  is  the  board  next  the  open  side 
'  tiie  well-hole  of  a  staircase,  which  encloses  or  terminates  tlie  ends  of  the  steps. 


^ 

/■/ 

1M5.  Lt^lng  out  of  the  Slept  on  the  Nolch-Board.- 
pUin  mother  way  of  laying  out  the  positions  of  the 
mtttmed  "string"  or  "carriage  Iwards" — as  abt 
npnaents  the  mortises  made  ia  the  face  of  the 
™d  abed,  and  e  g,h  i  those  for  the  treads, 
■od  into  which  the  ends  of  the  boards,  1  inch 
flwl,  are  passed,    forming  the    "risers"    and 
"tntds"    respectively.      Instead  of   mortising       ■ 
IsD,  the  risers  may  be  merely  nailed  at  each 
ci>d  to  the   carriage-boards,    the   treads    being 
siiled  on  the  risers.      The  dimensions   of  the 
wniage-board,  where  the  "risers"  areTjandthe 
ttesds  9  inches,  may  be  9  by  1^  inches.     If  the 
nnder  side  of  steps  is  to  be  covered  in  with  lath 
and  plaster,  4  inches   should  be  added  to  the 


—We  now  proceed  to  ex- 
treads  and  risers,  on  what 
:  d,  fig.  457,  where  ef.gk 
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above  breadth.  Having  duly  ascertained  the  vertical  and  horizootal  hejgliti, 
proportioned  the  rise  and  tread,  and  aBCertsioed  their  nnmber,  procont  tri- 
angular board  ab  c,  fig.  458 — the  sides  a  b,b  e,  each  12  inches  or  bo,  anditad 
I  thick — from  b  mark  off  on  b  a,  an  extent  of  7  J  iochea  d  (or  whate?er  dinw- 
aions  the  "  riser  "  is  to  be),  and  from  (  to  e  on  £  e,  equal  to  9  iocbes  (ortbaan 
of  tread).    Frocore  a  piece  of  timber  abed,  fig.  459,  abont  1  inch  tiu<^  ud 


-ys 


square  np  one  side  a  d ;  take  the  triangular  piece  a  5  c,  in  fig.  458,  and  plidi( 
the  point  d  (denoting  the  extent  of  7  J  inches  from  6)  at  any  point  in  the  ni 
a  d,  as  B,ih,  fig.  459,  and  the  point  e  (denoting  the  extent  of  9  inches  &om  i]  to 
meet  the  same  line  nd^mark  round,  with  a  sharp  pointer  pencil,  kg,gm,^cA 
out  the  piece  A  i;  in,  as  shown  by  tlie  notched  lines  ;  square  the  edges  of  thiB^ 
will  form  the  "pitch-board"  by  wliich  to  mark  the  position  of  treads  and  riseno 

the  Htring-boaid.   Hit- 
" "  '"  ing  obtained  the  timbs 

for  the  string-boaid  tf 
proper  dimensioiu,  (iho 
the  "  pitch-board  "ijn 
fig.  459,  with  the  poiiitl 
at  e,  fig.460(haviDgl«- 
"  viously  drawn  a  |Mje 
'  •"'""'"-'"■-  line  c  c  from  the  tqainl- 

up  side  a  b,  of  breadth 
sufficient  fur  plastering  4 
or  5  inches,  or  2  to  3  if 
left  open),  and  the  point 
Tn  at  e  ;  draw  in  the  face 
of  the  string-board  <•  de; 
next  place  the  end  h  at 
e,  and  »t  at  g,  and  divtr 
e  f  g,  and  so  on  until 
the  requisite  nnmber  of 
trcadg  and  risers  are  laid 


down.     The  two  etring-lxrards  thus  treated  (one  on 
each  side  of  the  staircase)  are  to  be  placed  ae  far 
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a  the  width  of  stair ;  and  the  boards  forming  treads,  9  incbes  wide,  and 
trmiDg'  risers,  7^  inches  deep,  are  to  be  nailed  at  the  ends  or  mortised, 
ribed  in  fig.  457 — the  risers  being  nailed,  &c.  to  the  lines  corresponding; 
e  f,  and  the  treads  on  tlie  lines  d  e,  fg,  fig.  460.  When  the  stairs,  thus 
,  are  placed  in  their  position  between  the  walls  a  and  h,  in  fig.  451,  the 
d  e,fg,  fig.  460,  will  be  horizontal,  and  the  risers  c  d,  e/vortical. 
.  In  fig.  461  we  give  elevation  of  balusters  for  house  in  fig.  23,  and 
i62  a  section  of  one  of  the  balusters  ;  and  in  fig.  463  an  elevation  of  the 
r  for  house  in  fig.  41 ;  both  for  a  first-cIasB  fariuhouse. 

.  Section  Sixth  —  Wooden  Fillings  of  the  Farmhouse  and  Cottage 
•t — Windows,  3[c. 

.  Ledged  Doors. — A  ledged  door  is  constructed  of  a  number  of  boards, 
464,  of  length  equal  to  that  of  doorway.  They  ore  tongued  and  grooved, 
mred  by  cross  pieces  or  ledges  b  b. 

.  Ledged  and  Braced  Doors. — In  this  form,  in  addition  to  the  ledges  a  a  a, 
i,  braces  b  b,  are  aililed. 

.  Framed  and  Braced  Doors. — In' this  form  the  longitudinal  boards  are 
^ther  by  the  frame  aaaa,  Sg.  466,  and  farther  strengthened  by  the  braces 
X)rs  of  this  kind,  when  circular  headed,  may  be  finished  in  the  interior,  as 
in  6g.  467.     The  exterior  being  kept  quite  plai 


Fig.  «T. 


.  Sash  Door. — In 
t  we  give  the  cle- 
)f  a  sash  door,  the 
art  being  furnished 
■o  panels  a  b,  the 
'ith  a  sash  c,  framed 

Framed  Doors. — 
irs  of  rooms  of  a 
clasH,  furnished 
inels,  are  termed 
I  doors."  In  fig. 
a  shows  a  four- 
,  and  b  b  a  sis- 
door.       In     the 
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fnme  of  &  panelled  door,  the  side  parts  a  a,  fig.  470,  are  called  ' 
The  "  rails,"  fig.  471,  are  the  horizontal  pieces  oontainiiig  the  tenon  ] 
into  the  styles,  and  into  which  the  panels  are  inserted.     In  fig.  473  < 


ttjh 


"  bottom  rail ; "  in  fig.  473  a  is  the  "  middle  rail."     The  vertical  pieco « <i 
fig.  474,  between  the  Btyles  b  b  and  rails  c  c,  are  called  "  mnntins." 


PO 


12,"»3.  Ptrnfh. — In  fig.  475  we  give  at  a  the  eleTation  of  a  enak  panel,  ani 
b  a  raised  lozenge.  A  panel  is  said  to  be  "  bead  bntt,"  as  at  a,  fig.  476,  «k 
the  bead  is  worked  on  the  edge  of  the  panel,  and  bo  butts  against  the  "nil 
It  ia  Baid  to  bo  "bead  flusli,"  as  at  b,  fig.  476,  when  the  bead  is  worked 
round  on  the  edge  of  the  frame. 


254.  In  fig.  477  we  g^ve  Hn^^Btiona  for  panelled  work  for  house  in  fig.  23, 
I  in  6g.  478  for  the  panel  of  drawing-room  door  of  hoase  m  fig.  41. 


1255.  Gothic  Door,  fig.  479. 

1256.  Raised  Panel  Door.—BoUction  Moulded,  fig.  480. 
257.  FoldiT^  Door,  fig.  481. 

25a  Sliding  Door,  fig.  482. 

Fig.  4;i>. 
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1259.  Door  Stops  for  the  Prevention  of  Draughts. — In  fig.  483  we  giTS » 
drawing  of  a  left-hand  door  closed,  and  in  fig.  484  a  right-hand  door  opeimiSi 


fitted  mtli  the  india-nibber  stops.  Tlio  appliance  consisfa  of  a  small  beaia?! 
nailed  or  BCrowed  tonnd  tlie  door  frame,  with  a  narrow  strip  or  ribbon  of  lli" 
iiilcaniBed  india-rubber,  wliich  is  fixed  at  an  angle,  as  at  a,  fig.  484,  in  » 
gioove.  The  wliole  forms  a  species  of  spring,  which  presses  against  tbt 
door  when  closed,  and  forms  an  air-tight  joint  all  round.  In  fig.  485  ■* 
illiistTafc  the  stop  for  the  bottom  of  a  door — an  admirable  eubsfitate  for  weat^e^ 
boards  in  out  side- doors.  The  beading  which  supports  the  strip  of  \-uIcani»^ 
india-nibher  is  hinged  to  the  door  itself,  so  that  it  opens  like  a  parallel  nilw- 
A  spring  is  provided  between  the  two  pieces,  so  that,  as  tlie  door  cloBe«,the 
heel  of  the  bead  is  cangiit  by  the  frame  and  pressed  so  as  to  open  the  parage' 
slip,  and  cause  the  lower  edge,  provided  with  Uie  iudia-rabber,  to  press  opon  tie 


ipet.     The  address  of  the  patentee  is,  Mr  J.  Greenwood,  10  Arthur 
■t,  London  Bridge,  London. 


yindowt. — In  fig.  486  we  give  a  diagram  of  the  framing  for  a  window 
1 — that  is,  between  upper  and 
of  lintels  a  a,  a  a — and  2  feet 
veeu  inner  eide  of  aide-posts 
3f  the  length  of  aide-poets  are 
:o save  room.  TheliDtelBaa,aa 
ea  by  3;  the  eide-poBta,  aame 
ttached  to  theae  by  any  of  the 
'ady  deacribed;  a  centre  rail 
divides  the  window  into  two. 
hows  the  plan  of  this,  where 
IT  form  of  wall  o  o  is  shown, 
ig  at  upper  aide  of  lower  lintel 
)6,  and  terminating  at  under 
per  lintel  a  a.    The  window- 
inside  of  room,  is  formed  by  placing  a  piece  of  boarding,  inch  thick, 
ce  between  o  o  at  tn, 
ting  over  inside  wall 
ch.    All  exterior  sill 
de  by  nailing  to  out 
jder  liotel  a 
!e  of  timber  3  inches 
le upper  side  eloping 

side  throated :  c  is 
the  corresponding  centre 
48G.  In  iig.  488  we  give 
ig  of  a  aash  window  the 
F  c  of  which  ie  filed  the 
ing  movable — that  la  cap 
igliftedup.  Thelowermov 
3,however.  not  balanced  by 
ita,  but  is  retained  in  its 
simple  catch,  or  a  piece  of 
iny  deeired  height  The 
>n  of  a  balanced  aash  is 
iiplicatcd  a  kind  to  be  at- 
j  any  but  an  experienced 

The  left  fignrc  la  a  sec 
3al),  that  to  the  right  being 
m  :  a  a  a  a  is  the  fram- 
es by  3,  the  wallZ/being 
thic^ ;  c  the  upper  sash, 
ed  to  the  framing  ,  d  the 
able  sash,  which  slides  np 
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into  the  space  e.     The 'lower  sash  d  is  preventecl  from  ooming  ont  of   *^ 
place  by  two  bars  c  c,  fig.  489,  \  iQch  tbick,  and  incli  wide,  nailed,  to  k-''* 
inside    and  ontaide   of  aide-posb  a      *- 
^  Fig.  180.  rjijjg  outer  one   is  only  continued  frc^™ 

bottom  lintel  up  to  the  under  nda  ™ 
npper  sash ;  tlie  inner  one  being  oam.^^ 
up  to  the  under  side  of  upper  linteL  JJ 
fig.  489,  h  ia  the  aide  of  sash-fiame  C 
fig.  488,  e  the  rebated  astragal,  /  tlse 
glass,  g  the  bottom  rail  of  saah-frama  <, 
fig.  488.  The  dimensions  of  this  window 
is  3  feet  4  by  6  feet  5 ;  each  nsh  u 
divided  into  six  paoea,  12  inches  bj  17. 
In  fig.  490  we  give  drawings  of  tb 
F*«  naTraii  n  »•■-».»■.  lower  sash,  drawn  to  a  soale  of  J  inci 

to  the  foot     The  lower  rail  a  a,  is  3  inohos  by  2 ;  the  upper,  b,  2  inches  by  % 
as  also  the  aide  ones  c  c.     The  section  to  the  right  ahowa  position  of  t(^  uid 
bottom  rail,  and  astragal  for  isi- 
^v**^  taining  the  gUsa ;  that  to  the  Wt, 

an  end  view  of  aaah ;  that  to  tin 
bottom,  a  plan.  A  method  of  nuk- 
ing the  asbagals  for  sustaining  tba 
glass  in  windows,  is  shown  in  Eg. 
491,  which  is  a  cross  sectiou  t^ou. 
A  piece  of  wood  any  desired  length 
(they  may  be  made  in  long  lengQUi 
and  cnt  as  desired)  is  planed  i^>  to 
if  inch  broad  by  J  thick ;  a  reW* 
is  made  on  both  aides,  as  i,  f  indi 
deep,  and  of  breadth  so  as  to  lei« 
the  front  a  J  inch  brood.  Tin 
'  sides  c  c  are  ^  inch  broad,  and  the 
other  portion  is  tapered  off  to  * 
little  more  than  |.  The  gU»>' 
.Di.oTioiroF.MK-n">'>="™iio»,  fastened  in  the  rebates  (,  and  w- 

cured  with  putty,  filling  up  the 
angle.  The  part  a  is  outside,  d  in  the  interior  of  the  room.  In  fig.  493  the 
manner  of  joining  the  astragals  together  is  shown  :  a  a  corresponds  to  the  vffi- 
tical  lengths  in  fig.  490,  Mte 
the  cross  ones.  They  nuf  ^ 
joined  by  a  dovetail  or  othei 
joint,  or  nailed  together.  The 
dotted  lines  in  fig.  491  shovtbe 
podtion  of  an  astragal  at  lij^t 
angles  U>  a  d.  In  fig.  49!  «* 
give  a  diagram  illuEtrativei/th« 
arrangement  of  another  fonn  <* 
sliding  window :  in  this  ioctuice 
the  window  ia  moved  from  »* 
1  fig.  488.  Let  a  5  c  d  be  the 
the  wall ;  ft  A  the  waU  of  roon; 
tlie  wall)  a  horizontal  timbered 


to  side  laterally,  instead  of  vertically,  aa 
opening  of  window  in  inside  of  frame,  or  ii 
below  the  window  fix  (to  wood  bricks  fixed  i 


gfflS 


inohes  by  4  feet,  having  nailed  on  its  upper  side  n  piece  «,  fig.  494,  ^  inch 
are ;  H'ri'l^''  to  this,  fix  above  the  window  another  horizontal  slide  //,  but 
ing  itB  piece,  as  c,  p.^^  ^^ 

494,  fixed  on  the 
«T  edge  ;  there  will 
B  be  at  upper  and  un- 

udes  of  window,  and 
ending  beyond  it  on 
b   sidea  (or  one,  as 

window  is  desired  to 
moved  on  both  sides 
ane  only),  two  slides, 
which  ^e  sash-frame 

e  d,  fig.  493,  can  be 
ved  or  pushed  idong. 
I  {Militate  its  being 
ived  along,  two  projecting  handles  may  be  attached  to  the  sash-frame  in- 
le.  The  'upright  g,  fig.  493,  limits  the  extent  to  which  the  window  can  be 
ened,  or  shd  along 

'  md//.    In  the  dia-  Fig.  w. 

ui  we  have  repre- 
atcd  the  horizontal 
Ki  «  e,  //  as  being 
mbn  off  If  the 
udow  is  required  to 
)  capable  of  moving 
itter  to  right  or  left 
^  window  -  opening, 
»;  will  eztead  to  an 
|1<m1  distance  on  both 
idea:  if  the  window 

<  to  move  only  to  one  side,  a  vertical  post  similar  to^  will  be  placed  close  to  the 
^  of  window,  at  side  opposite  to  that  at  which  g  in  the  figure  is  placed, 
u  Ggnre  to  the  left,  fig.  493,  is  a  section.  In  fig.  494,  a  is  the  sash-frame,  4 
M  iqaare,  inside  measurement,  the  scantling  being  the  same  as  in  fig.  490.  It 
'  divided  into  20  squares,  11  inches  by  9.  The  section  6  to  the  right  repre- 
att  the  under  rail  «  e  in  fig.  493,  to  a  scale  of  \  inch  to  the  inch  ;  c  is  the 
(■ttom  roil  of  the  sash.  Instead  of  making  the  window  in  one  part,  it  may  be 
irided  into  two — the  inner  rails  of  saah-franie  being  rebated,  as  in  section  e  « 
■tke  left,  so  that,  when  cloued  together,  they  will  form  a  water-tight  joint 

1261.  As  a  good  window  is  an  essential  article  in  the  cottages  of  labourers. 

Bay  be  worth  while  to  give  a  description  of  one  made  by  Messrs  M'Culloch 

Co.,  Gallowgate,  Glasgow,  and  for  which  they  received  a  premium  from  the 
igjiland  and  Agricultural  Society.  "  This  window  is  extremely  simple  in  its 
oitmctioti,  and  may  with  safety  be  pronounced  efficient  in  point  of  comfort 
d  utility,  while  the  price,  it  is  believed,  will  not  be  higher  than  the  cheapest 
teription  of  iron  windows  now  in  use,  and,  for  durability,  will  he  preferable 

flwM  of  any  other  material  The  dimensions  that  have  been  recommended 
-  the  windows  of  ordinary  cottages  are,  39  inches  for  the  height,  and  24  inches 

die  width,  within  the  wooden  frames.  The  size  of  glass  required  for  these 
me*  ia  7^  inches  by  5^.  The  sash  is  divided  into  two  unequal  parts,  the  lower 
t  faftwing  3  aqnares  in  height,  and  the  upper  part  2.    The  lower  part  is  per: 
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manontly  fixed,  while  the  upper  part  ie  constrncted  to  tarn  in  the  TotiaJ 
direction  on  pivoU,  whicli  ore  situate  in  the  line  of  ite  middle  aatrag&l;  ud 
both  parts  ore  set  in  a  substantial  wooden  frame,  which  may  either  be  built  in 
while  the  wall  is  erecting,  or  set  in  afterwards  in  the  ordinary  way,  with  or 
without  checked  rebata,  according  to  the  taste  of  the  proprietor.  The  usAm 
and  its  arran^mentB  will  be  better  understood  by  reference  to  the  umeitd 
cuts,  fig.  495  showing  an  inside  elevation,  fig.  49G  a  plan,  and  fig.  49IkTe^ 


tical  section,  in  eacli  of  which  a  portion  of  the  wall  is  exhibited,  and  the  aB' 
letters  refi-r  to  the  correHponding  parts  of  each  figure  ;  n  is  a  portiim  of  the  bo'' 
ronndiug  wall ;  6  b  the  wooden  frame  of  the  window ;  e  the  lower  sash,  whicli  i" 
dormant ;  aiul  d  the  upper  and  njovable  sash.  In  fig.  49T,  the  upper  Bwh  • 
reprcsentci]  as  opi'n  for  ventilation.  When  shut,  tlie  parts  of  the  opening  tiA 
cover  and  overlap  the  fixed  parts  in  such  a  manner  as  to  exclude  wind  u^ 
wattir;  but  when  veutJIatiott  is  required,  the  arrangement  of  tiw  pwts  a^tif^ 


WINDOWa  su 

e  this,  is  Buch  as  to  enable  the  houaekeeper  to  admit  air  to  any  extent 
IB  pnipose,  tlie  notched  latch  e  is  jointed  to  a  atnd  in  the  edge  of  the 


B  simple  iron  pin  or  etud  is  also  fixed 
wooden  frame  at «,  and  tlie  notches  of 
oh  being  made  to  fall  npon  this  stnd 
leqttired  distance,  the  requisite  degree 
ling  is  secnred ;  and  when  the  sash  is 
closed,  the  latch  falls  down  parallel 
nd  close  to,  the  sasli.  To  secare  the 
when  shnt,  the  T  bolt  /,  in  the  mid- 

the  meeting  bare,  has  only  to  be 
J  round,  and  the  movable  sash  is  held 

close  contact  with  the  other.  Fig. 
iresents  the  windows  as  finiBhed  with 
iressings — namely,  plain  deal  shatters, 
I,  and  sole — which,  at  a  small  expense, 
give  an  air  of  neatness  and  comfort  to 
artmeot,  and  promote  a  correspond- 
tte  in  the  other  parts  of  the  cottage. 
h  the  dimensions  of  the  window  lierc 
may  be  conceived  sufficient  for  light- 
apartment  of  ordinary  size,  they  can, 
leless,  be  varied  to  suit  every  pur- 
This  may  bo  done  either  by  employ- 
o  such  windows  as  above  described, 
mullion  of  wood  or  of  stone  between 
)r  the  single  window  may  be  enlarged 
■  2  squares  in  width,  or  in  height,  or 
.  directions," 

.   It  is  proper  to  mention  that  zinc, 
opinion  of  tradesmen,  is  too  weak  for 
r-sashes  to  admit  of  repair  by  an  un- 
»1  hand.    Wood  and  lead  are,  for  the  j 
!asons,  equally  unsuitable.    Malleable   I 
"en  so  thin  as  to  impede  the  light  but  T, 
t  the  astragals  are  not  provided  with 
for  the  glass  to  rest  against,  the  re- 
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pair  rnoBt  also  be  a  work  of  some  dilBcnlty,  and  is  also  deemed  nnfit  far  Ac 
purpoae.  CaBt-iron,  therefore,  appears  to  be  the  material  least  liable  to  otjw- 
tion ;  but  astragals  of  cast-iron  must  be  of  ocKuidcnUt 
thickness,  and  Bach  frames,  conseqnentlj,  could  not  l> 
^  adapted  to  a  very  small  size  of  glass,  without  nuteiiti^ 
'  obscuring  the  light.  The  iron  sashes,  as  shown  iboit) 
I*  "     without  the  wooden  frames,  cost  5s. ;  and  glass  for  taA 

windows  may  be  purchased  at  2jd.  per  square. 

1263.  i^«neA  Catement  Wmdoio, — la  fig.  498  we  gin  n 
elevation  of  this  form  of  window,  the  peculiarity  of  iriiicli 
is,  that  the  sashes  a  a,  b  b  open  lougitndinally,  like  fold- 
ing-doors. The  leaves  may  open  up  the  whole  leng^of 
window,  or  the  sashes  c  c  may  be  fixed.  Objections  to  thii 
form  of  window — the  difficulty  of  regulating  the  amoniit 
of  opening,  bo  as  to  secure  less  or  more  ventilation,  tba  ei- 
pensiveness  of  the  fasteninge,  and  their  liability  to  ilub 
and  rattle,  and  to  admit  draughts  through  the  ceotraljob- 
ing — are  all  obviated  in  the  ingenious  form  ctf  window  nof 

.  to  be  described. 

1264.  West  4-  Hahbdti  Patent  "  Oai-HaW  Windm.- 
In  fig.  499  we  give  an  elevation  of  tliis  window  closed,  and  in  fig.  500  an  «l^ 
vation  open.     From  fig.  500,  it  will  be  seen  that  the  sashes  are  capable  d 


being  opened  several  ways  at  once.  The  top  sashes  a  a  con  be  loweiw,''' 
as  to  permit  of  the  escape  of  the  foul  air  of  the  room,  while  the  lower  ta^ei' 
and  c  can  be  opened  not  only  in  the  direction  of  their  length,  bnt  cm  1* 
raised  in  the  frame.  The  upper  panes  a  a  can  be  lowered  to  the  bottom  <i> 
tiie  frame,  eo  as  to  be  within  easy  reach  when  requiring  to  be  cleaned  or  i^ 
paired ;  and  being  kept  in  the  lower  position  while  the  two  swinging  easbMU* 
completely  open,  they  will  serve  as  a  protection  when  children  are  intheioon)' 
In  construction,  this  form  of  window  is  cheaper  than  French  casements,  reqn'i*' 
no  expensive  fastenings,  and  does  not  interfere  with  inside  blinds,  whicli  t*i 
be  used  whether  the  window  is  open  or  shut.  Amongst  other  advantages  tbiJ 
window  possesses,  is  that  which  enables  one-half  of  die  lower  sash,  tt  t» 
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,  to  be  opened  or  drawn  up  independently  of  the  other  half  c.  By  tiaa 
lement,  the  draught  of  air  entering  the  apartment  can  be  directed  a§  de^ 
The  centre  mnllions  of  flie  lower  Baahea  ft,  c  are  tongned  and  grooved 
M  boards  of  a  fioor,  so  that  the  aashes  do  not  shake  or  rattle,  and  are 
tly  weather-tight  nhen  closed.  From  the  yertical  morement  of  the  lower 
,  tbe  stop  bead  at  the  bottom  of  Hie  liame  acta  also  as  a  medium  to  ex- 
A»  weaker — the  drip  being  on  the  oatside.  In  fig.  501  we  giro  a 
odinal,  and  in  fig.  502  a  horizontal,  section  of  this  window. 


J.  Shaw't  Patent  Sash  Frame. — In  fig.  503  we  give  a  drawing  of  part  ele- 
in  fig  504  a  horizontal  section,  and  in  fig.  505  a  vertical  section,  of 
indow,  which  is  rapidly  coming  Into  ase,  afi'ordiog  great  facilities  for 
ig  and  repairing.  I'he  sashes  are  fixed  upon  centres,  so  that  they  are 
e  of  making  a  Be  mi-revolution — presenting  the  outside  of  the  window 
inside  of  the  room.  In  fig.  505  the  Bash-corda  a  ara  attached  to 
or  loose  pieces  6,  sliding  in  the  recess  of  the  vrindow-frame ;  the  sashes 
■ve  on  either  aide  a  projecting  pin  or  centre  «  «,  as  seen  also  in  fig.  fi03 
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on  the  lower  eash  only.  The  centres  t  are  neaily  in  the  centra  of  the  kogdirf 
sash,  and  they  engage  in  the  bearings^  in  the  loose  atripa  b.  To  prewmtte 
8a§heH  in  a  verdoal  direction,  screws  g  g,  fig.  504,  are  passed  thiDagh  tba  mk 
fitile,  and  engage  In  pieces  A  A,  fixed  in  the  strips  6.  The  sash  is  thus  nade  to 
form  vertically  one  piece  with  the  stripe  6,  bo  that  it  can  be  raised  or  lonnd 
as  an  ordinary  sash.  By  withdrawing  the  pins  g,  the  aaeh  may  be  toned  an 
its  centre,  as  in  fig.  505.  The  sashes,  when  restored  to  their  vertica]  poaitiixi, 
ore  secured  in  their  places  by  the  screws  g  g — these  entering  the  wiDdovtnu 
oblique  direction,  as  iu  fig.  504.  The  address  of  the  patentee  is,  BeDJimin 
Shaw,  Wellington,  Salop. 


Tig.  ua. 


1266.  DetaiU  of  Window)  of  Farmhoiuea.— Of  the  windows  of  houses  gi«n 
fix>m  pages  53  to  83,  wo  now  propose  to  give  detail  drawings.    In  %.  ^ 


WINDOWa  3» 

ve  half  plan  of  main  window,  of  which  we  have  given  the  front  etevatacm 


aE 


!7.  In  fig.  507  we  give  an  enlarged  eketch — to  a  Boale  of  ^  inch  to  Uie 
-showing  half  elevation  of  bay  window  to  sitting-room  a  a  in  ground  plan, 
5,  and  elevation  in  fig.  56. 
>8.  In  fig.  508  we  give  part  plan  of  this  window,  at  the  comer  where  the 


and  eide  lights  meet ;  a  the  comer  jamb  or  muUion,  b  b  space  for  sun 
1,  c  space  for  slmtters,  d  skirting, 

>9.  In  fig.  509  we  give  the  plan  of  shutter  of  one  side  of  this  window, 
1  a  a  is  line  of  sill,  (  jamb  or  mullion,  c  c  Bpace  for  sun  blinds,  d  d 

for  shutters,  e  e  face  of  skirting,  //  shntter-box  and  shutters. 
10.  In  fig.  510  we  give  part  verticsl  sectiou  of  this  bay  window ;  a  a  a 
%,  h  sash-frame. 
n.  In  fig.  511.  we  give  part  vertical  section  of  base  of  the  same  bay  win- 

a  the  sill,  h  sash-lrame,  c  skirting  in  room. 

f2.  In  fig.  512  we  give  a  side  elevation  of  the  V  window  in  fig.  56,  and 
rlonr,  b  b,  fig.  55,  of  which  fig.  513  is  part  plan,  showing  mullion  a,  sash- 
igbb. 

3.  Id  fig.  514  we  give  section  of  inner  part  of  same  window,  with  jamb  a, 
lutter-box  and  shutters  b  and  <;.  In  figs.  513  and  514  the  numbers  111, 
nd  3  3,  denote  the  same  lines.     The  scale  to  which  these  drawings  are 

is  1  inch  to  the  foot. 
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74.  In  fig.  515  we  give  plan  of  sliattere  of  principal  window  of  room  c  c, 
nue  in  fig.  65  (and  in  elevation,  in- fig.  67),  of  which  a  a  is  the  brick 
b  b  cavity  of  do.,  c  bracket,  d  etone  muIlioD,  e  sash,  //  abutter.  Scale, 
b  to  the  foot. 


Pis.  815. 


'75.  la  fig.  516  we  give  part  plan  of  bay  window  in  apartment  b  b,  £g. 

a  atone  mullion,  b  b  brickwork,  c  Baah-framo. 

!7G.  In  fig.  517  a  part  of  Basb-frame,  6  b  brickwork,  c  e  shatters. 

!77.  In  fig.  518  we  give  half  plan  of  bay  window  in  chamber  floor  (  b,  fig. 

uid  in  the  elevation  in  fig.  71 ;  a  atone  mullion,  b  b  brickwork,  e  de  sash* 

lea  and  sashes.     The  scale  to  which  figs.  516,  517,  and  518  are  constructed, 

iven  in  fig.  516. 
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1278.  Architrave. — In  %.  519  we  give  eection  of  monliliiigH  of  archittsre  Tor 
house  ia  fig.  23. 

1279,  Skirting  and  Cornice. — Iq  fig.  520  we  give  section  of  akirting  and  cw- 
nioe  for  dining-room  of  house  in  Hg.  i  I.     In  fig,  521  skirting',  and  in  Sg.  S^ 
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oe  for  drawing-room  of  same  house.     For  many  of  these  details  we  are 
)ted  to  Mr  Burns'  work,  Model  Designs  for  Mansions,  Villas^  ^c. 


Fig.  52L 


Fig.  620. 
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Fig.  623. 
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ISO.  Section  Seventh — Fittings  of  the  Steading^  Stable,  Byre,  Bam,  Courtyard, 
—The  length  of  a  work-horse  stable,  of  course,  depends  on  the  number  of 
«8  employed  on  the  farm ;  but  in  no  instance  sliould  its  width  be  less  than 
eet,  for  comfort  to  the  horses  themselves,  and  convenience  to  the  men  who 
5  charge  of  them.  Few  stables  for  work-horses  are  made  wider  than  16  feet, 
hence  few  are  otherwise  than  hampered  for  room.  A  glance  at  the  particulars 
oh  should  be  accommodated  in  the  width  of  a  work-horse  stable,  will  show 
once  the  inconvenience  of  this  narrow  breadth.  The  length  of  a  work- 
»e  is  seldom  less  than  8  feet ;  the  width  of  a  hay-rack  is  about  2  feet ;  the 
^ess  hanging  loosely  against  the  wall  occupies  about  2  feet ;  and  the  gutter 
'upies  1  foot ;  so  that  in  a  width  of  16  feet  there  is  only  a  space  of  3  feet  left 
i&  the  heels  of  the  horses  to  the  harness,  to  pass  backward  and  forward,  and 
'eel  a  barrow  and  use  the  shovel  and  broom.  No  wonder,  when  so  little 
)in  is  given  to  work  in,  that  cleanliness  is  so  much  neglected  in  farm-stables, 
d  that  much  of  the  dung  and  urine  are  left  to  be  decomposed  and  dissipated 
Wt  in  the  shape  of  ammoniacal  gas,  to  the  probable  injury  of  the  breath - 
I  and  eyesight  of  the  horses,  when  shut  up  at  night.  To  aggravate  the 
^^  there  is  very  seldom  a  ventilator  in  the  roof;  and  the  windows  are  gene- 
^y  too  small  for  the  admission  of  light  and  air ;  and  what  is  still  worse,  a 
J-loft  is  placed  immediately  above  the  horses'  heads;  and,  to  render  the 
edition  of  the  stable  as  bad  as  possible,  as  regards  cleanliness,  its  walls 
^  never  plastered,  and  their  rough  stones  form  receptacles  of  dust  and 
Wbs. 

1281.  Another  particular  in  which  most  stables  are  improperly  fitted  up,  is 
e  narrowness  of  the  stalls,  5  feet  3  inches  being  the  largest  space  allowed  for 
'  ordinary-sized  work-horse.  A  narrow  stall  is  not  only  injurious  to  the  horse 
Diselfi  by  confining  him  peremptorily  to  one  position,  in  which  he  has  no 
)erty  to  bite  or  scratch  himself,  should  he  feel  so  inclined,  but  it  materially 


334  PRACTICAL  CONSTRTJCmON. 

obstmcts  the  ploughmen  in  the  grooming  and  sappljing  the  home  iritk  iDoi 
No  work-horse,  in  onr  opinion^  should  have  a  narrower  stall  than  6  feet  fnm 
centre  to  centre  of  the  travis,  in  order  that  he  may  stand  at  ease,  or  lie  don 
at  pleasure  with  comfort 

1282.  It  is  a  disputed  point  of  what  form  the  haj-racks  in  a  wo^-hom 
stable  should  be.     The  prevailing  opinion  may  be  learned  from  the  genenl 
practice,  which  is  to  place  them  as  high  as  the  horses'  heads,  becaoae^  isitii 
alleged,  the  horse  is  thereby  obliged  to  hold  up  his  head,  and  he  cannot  thea 
breathe  upon  his  food.     Many  better  reasons,  as  we  conceive,  may  be  addooed 
for  placing  the  racks  low  down.     A  work-horse  does  not  require  to  hdd  Ui 
head  up  at  any  time,  and  much  less  in  the  stable,  where  he  should  rest  as  waA 
as  he  can.    A  low  rack  permits  the  neck  and  head,  in  the  act  of  eating,  to  be 
held  in  the  usual  position.     He  is  not  so  liable  to  put  the  hay  among  bis  feet 
from  a  low  as  from  a  high  rack.     His  breath  cannot  contaminate  his  food  k> 
much  in  a  low  as  in  a  high  rack,  inasmuch  as  the  breath  naturally  asoends;  aod 
as  the  sense  of  smell  is  employed  by  the  horse  in  choosing  his  food,  he  chooses 
it  at  leisure  fri^m  a  low  rack,  whereas  from  a  high  one  he  is  first  obliged  to 
pull  it  out  before  he  knows  he  is  to  like  what  he  pulls.     He  is  less  fatigued 
eating  out  of  a  low  than  from  a  high  rack,  every  mouthful  having  to  be  pnllel 
out  of  the  latter,  from  its  sloping  position,  by  the  side  of  the  mouth  turned  up- 
wards.    For  this  reason  mown  grass  is  much  more  easily  eaten  out  of  a  loir 
than  a  high  rack.     And,  lastly,  we  have  heard  of  peas  frdlmg  out  of  the  straw, 
when  pulled  out  of  a  high  rack,  into  the  ear  of  a  horse,  and  therein  setting  up 
a  serious  degree  of  inflammation. 

1283.  The  front  rail  of  the  low  rack  should  be  made  of  strong  hardwood,  ia 
case  the  horse  should  at  any  time  playfully  put  his  foot  on  it,  or  bite  it  whea 
groomed.    The  front  of  the  rack  should  be  sparred,  for  the  admission  of  fresh, 
air  among  the  food,  aad  incline  inwards  at  the  lower  end,  to  be  out  of  the  way 
of  the  horses^  fore-feet.     The  bottom  should  also  be  sparred,  and  raised  at  least 
6  inches  above  the  floor,  for  the  easy  removal  of  the  hay-seeds  that  may  bare 
passed  through  the  spars.     The  manger  should  be  placed  at  the  near  end  ot 
the  rack,  for  the  greater  convenience  of  supplying  the  com.     A  spar  of  wood 
should  be  fixed  across  the  rack  from  the  front  rail  to  the  back  wall,  midway 
between  the  travis  and  the  manger,  to  prevent  the  horse  tossing  out  the  fbddtf 
with  the  side  of  his  mouth,  which  he  will  sometimes  be  inclined  to  do  wb^ 
not  hungry.     The  ring  through  which  the  stall  collar-shank  passes,  is  &stened 
by  a  staple  to  the  hardwood  front  rail.     We  have  seen  the  manger,  in  some  new 
steadings,  made  of  stone,  on  the  alleged  plea  that  stone  is  more  easily  cleaned 
than  wood  after  prepared  food.     We  do  not  think  wood  more  difficult  of  being" 
cleaned  than  stone,  when  cleaned  in  a  proper  time  after  being  used.     As 
ploughmen  are  proverbially  careless,  the  stone  manger  has  perhaps  been  sub- 
stituted on  the  supposition  tliat  it  will  bear  much  harder  usage  than  wood ;  or 
perhaps  the  proprietors  could  obtain  stone  cheaper  from  their  own  quarries  tbaa 
good  timber  from  abroad:  but  whatever  may  have  been  the  reasons  for  pre- 
ferring stone  in  such  a  situation,  it  has  a  clumsy  appearance  and  feels  uncom* 
fortable,  and  is  injurious  to  the  horses'  teeth  when  they  seize  it  suddenly  in 
grooming,  and  even  work-liorsos  will  bite  any  object  when  groomed;  and  we  sup- 
pose that  stone  would  also  prove  huitful  to  their  lips  when  collecting  their  food 
at  the  bottom  of  the  manger. 

1284.  When  hind-posts  of  travises  are  made  of  wood,  they  are  fastened  st 
the  upper  ends  to  battens  stretching  across  the  stable  from  the  ends  of  the 
couple  legs  where  there  is  no  hay-loft,  and  from  the  joists  of  the  flooring  where 
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Ad  Btmk  at  the  lower  ends  in  stone  blocks  placed  in  the  gronnd.  The 
8  are  divided  into  two  parte,  which  clasp  the  traviB-boarda  between 
I  are  kept  toother  with  screw-bolts  and  nuts,  and  their  lower  endB 
Qok  into  stone  blocks.  Their  npper  ends  are  fastened  to  the  battens 
Then  the  hind-posts  are  of  wood.  The  travis-boardB  are  pnt  endways 
giooTe  of  the  hind-post,  and  paas  between  the  two  divieionB  of  the 

to  the  wall  before  the  horses'  heads ;  and  are  there  raised  with  a 
high  as  to  prevent  the  horses  patting  their  beads  over  it. 
Pig.  623  givea  a  view  of  the  particulars  of  a  stall  for  work-horses, 
with  wooden  travis-posts, 
yet  the  common  method : 
le  strong  hind-pOBta  ;  b  b, 
posts,  both  sunk  into  the 
icks  c  e  c  c,  and  fastened 
tens  d  d,  stretching  across 
e  from  the  wall  e  to  the 
irall  ',ff,  the  traviB-boaids, 
he  posts  a  a  by  grooves, 
ing  between  the  two  di- 
'  the  posts  b  b  ;  the  boards 
iseated  high  enough  to 
:he  horses  annoying  each 
g  are  curb-stoneB  Bet  be- 
e  hind  and  fore  posts  a 
>  receive  the  side  of  the 
uds  in  grooves,  and  there- 

them  from  decay  by  keep- 

,  above  the  action  of  the 

is  the  sparred  bottom  of 

rack,   the  upper  rail    of 

Ids  the  ring  i  for  the  etall 

mk ;  k  the  corn-manger  or 

I  the  bar  across  the  rack, 

at  the  horse  tossing  out 

r ;  m  the  pavement  within 

;    n  tho  freestone  gutter 

ying  away  the  mine  to  one 

e  stable ;   o  the  pavement 

gsage  behind  the  horses'  heels ;  p  are  two  parallel  spare  festened  over 

sa  fiie  battens,  when  there  is  no  hay -loft,  to  support  trasses  of  straw 

■jo  be  given  as  fodder  to  the  horses  id  the  evenings   of  winter,  to 

risk  of  fire  in  going  at  night  to  the  straw-bam  or  hay-bouse  with  a 

A  new  method  of  arranging  the  stalls  in  stables  has  recently  been 
1 — namely,  giving  feeding  passage  at  the  head,  in  place  of  termi- 
lem  at  a  dead  wall.  Morton,  in  his  prize  eesay  on  Fittings  for  Stailet 
•s*  has,  we  think,  exhansted  all  tlie  reasons  which  can  he  urged  in 
the  scheme,  and  very  pertinently  finishes  his  remarks  with  the  follow- 
[f  cow-stalls,  having  a  front  feeding  passage,  are  found  of  advantage, 
iting  labour,  in  supplying  the  auimalB  with  food,  and  in  some  degree 
g  ventilation,  the  same  arrangement  ought  surely  to  be  adopted  in 
*  Trtauadioiu  <^  lie  Hi^land  and  Affrie»ltmnl  Sodtty,  1BS7. 
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Btablea  whem  tlieae  advantages  are  of  still  greater  importance."    Bat  widi  ^^ 
a  pasBago  the  stable  would  require  to  be  made  proportiooately  wider. 

1287.  la  tlie  same  eaaay  Morton  deBcribes  a  method  of  fitting  np  4 
fiont  of  the  stalls  to  which  we  nter  <b 
reader.  The  following  illnatiaticat  wUi 
we  have  prepared,  embraces  the  jtii- 
culars  there  given,  with  some  modifct- 
tions.  In  fig.  524,  a  a  are  th^^lnd- 
posts  of  the  stall,  into  which  the  cnw- 
bars  £  6,  e  c  are  mortiaed — the  bir  t  e 
being  jnst  above  the  top  edge  of  muga. 
These  bars,  b  b,  e  e,  support  a  lai^  of 
vertical  spars  d  d,  or  have  botiding 
nailed  to  them,  according  as  an  open  or 
a  closed  space  is  reqnired.  In  the  centrt 
of  the  stall  a  spaceeSO  inches  wide  iileft, 
throngh  which  to  snppl;  food  to  the  mu> 
ger.  This  is  closed  when  required  bf 
folding-doors  /  /,  hinged  to  the  vprigfat 
bars  g  g,  which  are  mortised  into  the  but 
bb,cc&t  their  upper  and  lower  ends.  In 
place  of  these  folding-doors  a  diding  gtts 
maj  be  adopted.  This  is  shown  at  k  1— 
the  upper  and  lower  bars  of  which,  1  i, 
being  rounded  at  their  outer  edges  0  0, 
and  running  in  grooves,  made  in  bars  I  ^ 
screwed  to  the  face  of  the  upper  and  lower  bars  b  b  and  c  e.  The  sliding  gitt 
k  k  may  be  fitted  in  at  the  centre  n,  either  with  vertical  spars  or  with  bou^iif 
p,^  ,„^_  1288.  Fig.  525  is  a  specimen  of  1 

stall   for   a   work-horse    stable,  wilt 

;       ,-       ■ — ,  ,  cast  -  iron  heel-poBta 

1289.  The  roof  of  a  work-rt»U( 
should  always  be  open  to  the  sUtMi 
and  not  unly  bo,  but  have  openingi  i" 
its  ridge,  protected  by  ventilatois;  i^i 
such  are  absolutely  necessary  for  > 
work-horse  stable.  It  is  distressiiiC 
to  the  feelings  to  inhale  the  air  in  sow 
farm  stables  at  night,  particularly  in 
old  steadings  economically  fitted  up 
which  is  not  only  warm  from  con£M- 
ment,  moist  from  breathing,  and  Btifl- 
iiig  from  BudoriGc  odours,  but  cttttiDg 
to  the  breutli,  and  pungent  to  the  ejM, 
from  the  volatihsation  of  amiaaiiii. 
The  windows  are  seldom  opened,  ud 
can  scarcely  be  bo  by  disusa  Tb» 
roof  in  such  a  stable  is  like  a  Bnspend- 
ed  extinguisher  over  the  half-etiBw 
Tliia  evil  is  still  further  aggravated  by  a  hay-loft,  the  floor  of  which  i> 
thin  a  foot  or  less  of  the  horses' heads.    Besides  its  iocoo- 


^^^^^S^^^- 


horsos. 

extended  over  and 

venienoe  te  the  horses,  the  hay  in  i(,  through  nightly  roasting  and  fomigattnn, 
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on  becomes  dry  and  brittle,  and  contracts  a  disagreeable  odour.     The  only 
medy  for  all  these  iDConyeniences  is  complete  ventilation. 
1290.  VentikUum, — The  object  of  ventilation,  to  any  apartment  which  consti- 
tes  the  abode  of  animals,  is  to  procure  a  constant  supply  of  air  in  sufiBcient 
irity  to  meet  the  demands  of  the  animal  economy.    The  practice  that  has  long 
availed,  as  regards  ventilation,  seems  to  deny  its  utility,  and  to  doubt  the 
jury  accompanying  its  neglect.     '*  It  is  upwards  of  eight-and-forty  years," 
kjB  Stewart,  "  since  James  Clarke  of  Edinburgh  protested  against  close  stables. 
\e  insisted  they  were  hot  and  foul,  to  a  degree  incompatible  with  health,  and 
e  strongly  recommended  that  they  should  be  aired  in  such  a  manner  as  to  have 
lem  always  cool  and  sweet.     Previous  to  the  publication  of  Clarke's  work, 
eople  never  thought  of  admitting  fresh  air  into  a  stable ;  they  had  no  notion 
f  its  use.     In  £EU3t,  they  regarded  it  as  highly  pernicious,  and  did  all  they 
oald  to  exclude  it.     In  those  times  the  groom  shut  up  his  stable  at  night,  and 
fu  oftreful  to  close  every  aperture  by  which  a  breath  of  fresh  air  might  find 
dmiBdon.     The  keyhole  and  the  threshold  of  the  door  were  not  forgotten, 
rbe  horse  was  confined  all  night  in  a  sort  of  hot-house ;  and,  in  the  morning, 
h»  groom  was  delighted  to  find  his  stable  warm  as  an  oven.    He  did  not  per- 
)6ive,  or  did  not  notice,  that  the  air  was  bad,  charged  with  moisture,  and  with 
'^Kmrs  more  pernicious  than  moisture.     It  was  oppressively  warm,  and  that 
VM  enough  for  him.    He  knew  nothing  about  its  vitiation,  or  about  its  influ- 
B^oe  upon  the  horses'  health.     In  a  large  crowded  stable,  where  the  horses 
veie  in  constant  and  laborious  work,  there  would  be  much  disease — ^glanders, 
HBase,  mange,  blindness,  coughs,  and  broken  wind  would  prevail,  varied  occa- 
lumally  by  &tal  inflammation.      In  another  stable,  containing  fewer  horses, 
^' those  doing  little  work,  the  principal  diseases  would  be  sore  throats,  bad 
7^  swelled  legs,  and  inflamed  lungs,  or  frequent  invasions  of  the  influenza. 
^  everything  on  earth  would  be  blamed  for  them  beibre  a  close  stable.*'. 
'<»eo?er,  he  observes,  "  The  evils  of  an  impure  atmosphere  vary  according  to 
^▼eral  circumstances.     The  anmioniacal  vapour  is  injurious  to  the  eyes,  to  the 
tostrilB,  and  the  throat.     Stables  that  are  both  close  and  filthy  are  notorious  for 
vicing  blindness,  coughs,  and  inflammation  of  the  nostrils ;  these  arise  from 
end  vapours  alone.     They  are  most  common  in  those  dirty  hovels  where  the 
^  and  urine  are  allowed  to  accumulate  for  weeks  together.     The  air  of  a 
W>le  may  be  contaminated  by  union  with  ammoniacal  vapour,  and  yet  be  tol- 
"•Uy  pure  in  other  respects.     It  may  never  be  greatly  deficient  in  oxygen ; 
^  when  the  stable  is  so  close  that  the  supply'  of  oxygen  is  deficient,  other 
▼ib  are  added  to  those  arising  from  acrid  vapours.     Disease,  in  a  visible  form, 
ttynot  be  the  immediate  result.     The  horses  may  perform  their  work  and 
fa  their  food,  but  they  do  not  look  well,  and  they  have  not  the  vigour  of 
>bn8t  health ; — some  are  lean,  hide-bound,  having  a  dead  dry  coat, — some  have 
ladled  legs,  some  mange,  and  some  grease.     All  are  spiritle^,  lazy  at  work, 
id  soon  fatigued.     They  may  have  the  best  of  food,  and  plenty  of  it,  and  their 
oik  may  not  be  very  laborious,  yet  they  always  look  as  if  half  starved,  or 
ittnefully  overwrought.     When  the  influenza  comes  among  them,  it  spreads 
it>  and  is  difficult  to  treat.     Every  now  and  then  one  or  two  of  the  horses 
•oome  glandered  and  farcied.*' 

1891.  In  order  to  show  in  a  striking  light  the  necessity  there  exists  of  using 
mm  to  promote  ventilation  in  all  places  occupied  by  animals,  it  may  perhaps 
done  in  the  best  manner  by  stating  the  estimated  quantity  of  air  which  is 
iated  every  day  by  a  cow  of  ordinary  size.  Dr  Robert  D.  Thomson,  after 
wing  that  the  large  quantity  of  carbon,  6.172  lb.,  daily  taken  by  a  cow  in 
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its  food,  is  employed  for  a  purpose  totally  distinct  from  proper  nutrition,    j^o- 
cecds  to  say — *^  We  are  at  present  acquainted  with  only  one  other  purpose  for 
which  the  carbon  of  the  food  can  be  employed — ^viz.,  the  generation  of  mmal 
heat  throughout  the  body,  a  function  undoubtedly  carried  on,  not  only  io  the 
lungs,  but  also  throughout  tlie  entire  capillary  system  of  the  skin,  at  least  in 
man  and  perspiring  animals.     K  this  view  be  correct,  then  it  follows  tliat  Dp- 
wards  of  6  lb.  of  carbon  are  expended  by  a  cow  daily  in  the  production  of  mms^ 
heat.     And  as  1  lb.  of  carbon,  when  combined  with  the  necessary  amoont  oi 
oxygen  to  form  carbonic  acid,  gives  out  as  much  heat  as  would  melt  lOii  lb- 
of  ice,  it  is  evident  that  the  quantity  of  ice  capable  of  being  melted  by  the  hdsX 
generated  by  a  cow,  in  one  day,  would  amount  to  upwards  of  625  lb.,  or  it  would 
heat  1  lb.  of  water,  87,528  degrees.     It  would  consume,  at  the  same  time,  tli^ 
enormous  quantity  of  330,429  cubic  inches  of  oxygen,  or  191^  cubic  feet  of  tbi-^ 
gas  ;  and  as  this  amounts  to  one-fifth  of  the  atmospheric  air,  we  find  thatacov^v 
consuming  6  lb.  of  carbon  for  respiratory  purposes,  would  require  956^  eabx^^ 
feet  of  atmospheric  air,  a  sufficient  indication  of  the  immense  importaxioe  of    ^ 
free  ventilation  in  cow-houses,  and  of  the  danger  of  over-crowding|  if  the  bim^-' 
mals  are  expected  to  retain  a  healthy  condition."  * 

1292.  Hero  are  data  furnished  of  the  quantity  of  air  required  to  be  admittfg<i 
into  a  byre,  for  the  necessary  use,  daily,  of  a  single  cow  of  ordinary  size.  Ho^^t 
then,  is  this  large  quantity  of  fresh  air  to  be  admitted  into  a  byre,  when  all  tb^ 
doors  and  windows  are  shut  ?  This  question  involves  and  presupposes  another, 
namely.  How  is  as  large  a  quantity  of  vitiated  air  to  be  expelled  from  the  byre  ? 
— for  this  must  first  take  place  ere  a  ventilation  through  die  byre  can  be  main- 
tained. The  popular  notions,  however,  regarding  ventilation  are  very  indefinite^ 
as  Mr  Stewart  observes :  ^'  Most  people  do  not  imagine  that  one  set  of  apertoxef 
is  required  to  carry  away  the  foid,  and  another  to  admit  the  pure  air.  Even 
those  who  know  that  one  set  cannot  answer  both  purposes  in  a  perfect  manner, 
are  apt  to  disregard  any  provision  for  admitting  fresh  air.  They  say  there  it 
no  fear  but  sufficient  will  find  its  way  in  somehow,  and  the  bottom  of  the  door 
is  usually  ix)intod  to  as  a  very  good  inlet.  It  is  clear  enough,  that  while  air  is 
going  out,  some  also  must  be  coming  in ;  and  that  if  none  go  in,  little  or  dodo 
can  go  out.  To  make  an  outlet  without  any  inlet  betrays  ignorance  of  the  cir- 
cumstances which  produce  motion  in  the  air.  To  leave  the  inlet  to  chance, » 
just  as  much  as  to  say  that  it  is  of  no  consequence  in  what  direction  the  b^ 
air  is  admitted,  or  whether  any  be  admitted.  The  outlets  may  also  servo  tf 
inlets ;  but  then  they  must  bo"  much  larger  than  when  they  serve  only  one  ^ 
pose ;  and  the  stable,  without  having  purer  air,  must  be  cool  or  cold.  Wien 
the  external  atmosphere  is  colder  than  that  in  the  stable,  it  enters  at  the  bottcs 
of  the  door,  or  it  p>asse8  through  the  lowest  apertures,  to  supply  and  fill  ^ 
place  of  that  which  is  escaping  from  the  high  apertures.  K  there  be  no  lo* 
openings,  the  coi^ler  air  will  enter  from  above — ^it  will  fonn  a  current  inwards  •^ 
the  one  side,  while  the  warmer  air  forms  another  cnrTent^  setting  outwaztls  ^ 
the  other  side.  But  when  the  upper  apertures  are  of  small  size,  this  ^ 
not  take  place  till  the  air  inside  becomes  veiy  warm  or  hot/'y  So  little* 
many  people  see  the  necessity  of  ventilation,  that  they  cannot  distingutf*^ 
lH?t\veon  the  warm  air  and  the  foul  air  of  a  stable:  and,  consequentlv,  if  tw 
ad'^ii??ion  of  fresh  air  is  wanted  to  expel  the  foul,  they  immediately  condo^ 
it  Lii'ist  be  coKl,  and  do  harm.  Now,  it  is  the  proper  action  of  ventilafl*?^ 
^.•  I'si  away  all,  and  no  more  of  the  warm  air  of  a  stable,  than  what  is  i^ 

*  Thomson's  Brprairhet  into  t^f  /'^v«f  </ JnKOAk^pp.  113,  114. 
+  SrrwART's  StabU  Eronomjf,  pp.  55.  43^  ud  51. 


FERaUSON'S  IMPROVED  VZNTILATOR.  339 

hen,  of  ooune,  no  more  titaa  the  eame  quantity  of  fresli  air  can  find  its 
Qto  it 

13,  Ab  doors  and  windows  are  nsnally  situated  in  fum-stables,  tbe  fresh 
oold  not  be  allowed  to  enter  by  them  through  the  night ;  they  should 
cm  be  made  tight.  Fresh  air  coming  directly  from  tbe  doors  or  windows 
3a  the  noBtrils  of  a  horse,  most  pass  either  over  his  body,  or  fitst  strilce 
;t  his  limbs — in  either  case  doing  more  injury  than  good.  The  fresh  air 
1  oome  in  near  the  horses'  nostrils,  where  it  is  really  required  to  be 
ted  in.  An  opening  through  the  head  wall  of  the  stable,  a  few  feet  above 
irse's  head,  seems  the  most  convenient  and  proper  place  for  the  air  to  find 
y.  For  tbe  supply  of  every  horse  alike,  an  opening,  should  be  mtide  above 
•d  of  each  horse;  and  being  so  numerous,  they  shoidd  be  small.  We  cannot 
olaiise  the  size,  aa  tliat  mast  depend  on  many  circumstances — the  number 
ses,  contents  of  the  stable,  tightness  of  the  doors  and  windows,  and  such- 
The  air,  on  entering,' being  colder  than  that  in  the  stable,  will  &11  down- 
,  and  to  retard  the  velocity  of  its  entrance  the  openings  shonld  be  pro- 
witb  a  covering  of  perforated  plates  of  zinc ;  and  should  the  current  be 
w  strong,  let  it  strike  against  a  board  or  plate  of  iron  fixed  to  the  wall, 
0  placed  as  to  canse  tbe  air  to  be  reflected  upwards  before  it  descends, 
ience  will  soon  adjust  tbe  varions  parts  of  the  means  of  ventilation  to 
proper  relative  proportionB. 

i.  It  greatly  promotes  the  comfort  and  health  of  animals  confined  for 
hours  every  day  in  one  apartment  to  have  the  fresh  air  admitted  to  them 
at  the  creation  of  dranghte,  and  no  means  of  obtaining  this  abject  is  so 
in  onr  power,  as  placing  ventilators  in  the  roof  of  the  part  of  the  steading 
tnpied  by  the  animals. 

15.  Fa-ffuton'g  Improved  Ventilator  for  Slaikt,  i^. — In  fig.  526  we  give  an 
ion,  and  in  fig.  527  a  section,  of  a  ventilator  invented  by  Mr  James  Fer- 
,  agent  to  W.  B.  Beaumont,  Esq.,  M.P.     In  fig.  527,  tbe  section,  the 


ilions  are  about  3  feet  by  2,  and  3  feet  high  A  continuation  of  the  void 
ventilator  is  carried  downward  with  light  close  boarding,  forming  a  cham- 
0,  in  which  the  regulator  operates — its  interior  dimensions  being  as  above 
.  At  bottom  the  chamber  spreads  out,  so  as  to  assume  the  form  of  an  in- 
1  funnel  At  the  point  where  tbe  chamber  expands,  two  valves  or  light 
are  hinged,  as  at  bb;  these,  when  let  down  in  a  horizontal  posidon,  fill 
I  area  of  tbe  chamber  so  completely  as  to  prevent  all  egress  of  the  foul 
The  descent  of  the  valves  is  secured  by  the  action  of  tbe  loaded  leven  c  e. 
in  the  valves,  cords  are  attache*],  as  shown  in  the  diagram,  and,  joined 
le,  ue  carried  down  to  a  point  within  easy  reach  of  the  attendant. 
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1296.  Other  forma  of  Ventilalors. — In  figs.  528  and  529  we  give  forms  otr^*. 
tilatore,  in  which  the  egress  of  the  foul  air  la  easily  regulated,  and  wUch^ 
have  used  with  saccess.  In  fig.  5'i8  a  a  is  the  box  of  the  ventilator,  w^^ 
passes  throngh,  and  la  continued  at  least  2  feet  above  the  lidge  of  the  looE.  ^ 
valve  b  is  hiuged  at  one  side  c,  and  rests  on  the  batten  or  pieco  d,  ■ecur&di^ 
the  side  of  the  ventilator.  This  is  lifted  np  to  any  desired  extent  by  the  obtia 
or  Btring  e  e,  which  passes  tlirongh  an  aperture  in  the  box  a,  and  is  led  OTera 
pulley  f,  working  in  a  small  bracket  secured  to  the  box.  The  cord  is  ttuiied 
over  another  pulley,  and  terminates  within  easy  reach  of  the  attendant    Ao- 


oQier  f<ain  is  shown  in  flg.  529.  In  this  the  valve  a  a  is  saspended  benesth  'i^ 
venlilator  b  b.  The  dimenaioua  of  the  valve  a  a  exoeed  the  area  of  the  g^eiW* 
of  the  ventilator.  By  this  arrangement  the  foul  air  is  compelled  to  t^A* 
courae  of  the  arrows,  thua  creating  a  more  widely-extended  current  ftom  *• 
parts  surrounding  tlio  aperture  of  the  ventilator,     TiiB  valve  is  worked  If' 


cord  c  paasiog  over  the  pulley  d,  which  works 
veutilator. 

1207.  Fig.  530  is  a  ventilator. 


1  a  bar  t 


passing  acroailB 


1 


which  the  Venetian  blinds  a  are  fixed,  •!» 
auawer  the  doable  purpoee  of  pemut- 
ling  the  escape  of  heated  sir  ■>" 
effluvia,  and  of  preventing  the  eniiU'* 
of  rain  or  snow.  The  Winds  are  covered 
and  protected  by  the  roof  i,mtde^ 
slates  and  lead ;  c  is  an  apron  of  Im^' 
—  Such  a  ventilator  would  be  mora  f 
namental  to  the  steading  than  fig.  SW 
'  is,  and  moro  protective  to  the  bli»J* 
\  "  if  its  roof  projected  12  inches  et* 
One  ventilator  6  feet  in  Iei^:tb,  3  fat 
in  height  m  front,  and  3  feet  •!«» 
the  ridging  of  the  roof,  for  eveijW 
horses  or  cows,  might  suffice  to  maintain  a  complete  ventilation.  Bnt  Wt^ 
openings  in  the  roof  will  not  of  themselves  constitute  ventilation,  mJeM  •" 
itdyquato  supply  of  fresh  air  is  admitted  below ;  and  the  supply  might  be  w- 
taiued  from  small  openings  in  the  walls,  including  the  chmks  of  doon  to^ 
windows  when  shut,  whose  gioss  areas  should  be  nearly  equal  to  thoss  or 
the  ventilators,     Tito  openings  should  be  in  such  situations  and  nnmbenU 
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OEe  no  draught  of  air  apoB  the  animalB ;  and  might  be  conveniently 
i,  proteoted  by  iron  gratings  oa  the  oateide  to  prevent  the  entrance  oE 
n,  in  the  wall  behind  or  before  the  animals,  of  such  a  form  as  to  deflect  tiie 
pwards  against  a  board  or  plate  of  iron,  to  spread  it  about  as  mnoh  as 
lie.  Other  forms  of  ventilators  are  in  use,  consisting  of  a  Urge  curve  of 
>r  zinc  pipe  projected  thi'ough  the  roof  and  bent  downwards ;  or  aimply  a 
'  the  slates  or  tiles  raised  up  a  little,  either  of  which  is  better  than  no  ven- 
r  at  all,  but  neither  so  effectual  for  the  purpose  of  ventilation  as  the  one 
tre  described.  (Other  forms  of  ventilators  for  withdrawing  fool  air  will  be 
described  in  a  future  Section,  when  treating  of  Iron  Cous traction.) 
>8.  jStoifc  WtJidotos. — The  windows  of  steadings  should  be  of  the  form  for 
larpose  they  are  intended  to  be  nsed.  On  this  account  the  windows  of 
n,  and  of  other  apartments,  should  be  of  different  forms.  Fig.  531  re- 
nts a  window  for  a  stable.  The  opening  is  4J  feet  ^^  ggj 
ight  by  3  in  width.  The  framework  is  composed  p —  -  —  -  . 
dead  part  a,  of  1  foot  in  depth,  2  shutters  6  fi  to  _ i^.  -  -^—=—^-1..- 
on  hinges,  and  fasten  inside  with  a  thumb-catch,  \  -:.-,|  J-J— lJ—J  r;-.---j 
:  a  glazed  sash  2  feet  in  height,  with  three  rows  of  Nil  [  I '"  t  j  jfa 
U  Thoobject  of  this  form  of  window  is,  that  it  may  pg" 
f  be  opened,  although  a  number^  of  small  articles  li 
irown  upon  the  sole  of  a  work-horaB  stable  window, 
aa  short-ends,  straps,  &c.,  which  are  only  used  1 
donally,  and  intended  to  be  at  hand  when  wanted.  • 
consequence  of  this  confused  mixture  of  things, 
h  it  is  not  easy  for  the  farmer  to  prevent,  especially  '  "'"^  ■"»-■ 
busy  season,  is,  that  when  the  shutters  are  desired  to  be  opened,  it  is 
ely  possible  to  do  it  without  first  clearing  the  sole  of  everything ;  and, 
<t  than  find  another  place  for  them,  the  window  remains  shut  A  cupboard 
<raU  suggests  itself  for  containing  such  small  articles ;  but  in  the  only  wall 
mely,  the  front  one  of  the  stable — in  which  it  would  be  convenient  to  make 
a  cupboard,  its  surface  is  occupied  by  the  harness  hanging  against  it ;  and 
lea,  no  orders,  however  peremptory,  will  prevent  such  articles  being  at  busy 
I  thrown  upon  the  window-soles ;  and  where  is  the  harm  of  their  lying  there 
Ad,  provided  the  windows  are  so  constructed  as  to  admit  of  being  opened 
idenred?  When  a  dead  piece  of  wood,  as  a,  is  put  into  such  windows, 
1  things  may  remain  on  the  sole,  while  the  shutters  b  b  may  he  easily  opened 
ihut  over  them. 

99.  Sartuss-Pins. — The  harness  should  all  be  hung  against  the  wall  be- 
the  horses,  and  none  on  the  posts  of  the  stalls,  againat  which  it  is  too 
lently  placed,  to  its  great  injury,  in  being  constantly  kept  in  a  damp  state 
le  horses'  breath  and  perspiration,  and  apt  to  be  knocked  down  among  their 
A  good  way  is  to  suspend  harness  upon  stout  hardwood  pins  driven  into  a 
g  narrow  board,  fastened  to  the  wall  with  iron  holdfaets  ;  hut  perhaps  the 
substantial  way  is  to  build  the  pins  into  the  wall,  wlien  a  now  stable  is  buUd- 
The  harness  belonging  to  each  pair  of  horses  should  just  cover  a  space  of 
reU  equal  to  the  breadth  of  the  two  stalls  which  they  occupy,  and  when 
OWB  and  doors  intervene,  and  which  of  course  must  be  left  free,  this  arrange' 
requires  some  consideration.  We  have  found  this  a  convenient  one :  A 
of  hardwood  nailed  firmly,  immediately  over  the  passage,  across  the  npper 
of  the  batten  d,  fig.  523,  that  supports  both  posts  of  the  stall,  will  suspend 
lar  on  each  end,  high  enough  above  a  person's  head.  One  pin  on  the  wall 
ndent  for  each  of  the  cart-saddles,  one  will  support  both  the  bridles,  while 
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a  fourth  will  suffice  for  the  plough,  and  a  fifth  for  the  trace  harness.    Thus  5 
plus  or  6  spaces  will  be  required  for  each  pair  of  stalls ;  and  in  a  staUd  d  1^ 
stalls— deducting  a  space  of  13  feet  for  2  doors  and  2  windows  in  such  aitaUe 
— there  will  still  be  left,  according  to  this  arrangement,  a  space  for  the  IianMi 
of  about  18  inches  between  the  pins.    Iron  hooks  driven  into  the  board  betwixt 
the  pins  will  keep  the  cart-ropes  and  plough-reins  bj  themselves.    The  amy- 
comb,  hair-brush,  and  foot-picker,  may  be  conveniently  enough  hung  up  \af^ 
on  the  hind-post,  betwixt  the  pair  of  horses  to  which  they  belong,  and  themue- 
comb  is  usually  carried  in  the  ploughman's  pocket     When  the  hind-poiti  an 
of  cast-iron,  these  small  articles  cannot  be  hung  upon  them;  and  in  sudi  a  oasei 
there  being  no  batten  to  suspend  the  collars  from,  hooks  must  be  driven  into 
the  couple-legs  to  hang  them  upon. 

1300.  Each  horse  should  be  bound  to  his  stall  with  a  leather  stall-coUtft 
having  an  iron-chain  collar-shank  to  play  through  the  ring  t  of  the  haj-iack, 
fig.  523,  with  a  turned  wooden  sinker  at  its  end,  to  weigh  it  to  the  gtaooi 
Iron  chains  make  the  strongest  stall  coUar-shanks,  though  certainly  noisy  wben 
in  use;  yet  work-horses  are  not  to  be  trusted  with  the  best  hempen  cordB, 
which  often  become  afifected  with  dry  rot,  and  are,  at  all  events,  soon  apt 
to  wear  out  in  running  through  the  smoothest  stall-rings.  A  simple  stall- 
collar  with  a  nose-band,  and  strap  over  the  head,  is  sufiScient  to  secure  moit 
horses ;  but  as  some  acquire  the  trick  of  slipping  the  strap  over  their  ears,  it  ii 
necessary  to  have  either  a  throat-lash  in  addition,  or  a  simple  broad  belt  aroood 
the  neck  Others  are  apt,  when  scratching  their  neck  vrith  the  hind-foot,  to 
pass  the  fetlock  joint  over  the  stall  collar-shank,  and,  finding  themselves  en- 
tangled, to  throw  themselves  down  in  the  stalls,  bound  neck  and  heel — ihiat 
to  remain  imreleased  until  the  morning,  when  the  men  come  to  the  staU^  ^ 
this  accident  we  have  seen  horses  get  injured  in  the  head  and  leg  for  soow 
time.  A  short  stall  collar-shank  is  the  only  preventive  against  such  an  acci- 
dent, and  a  low  rack  admits  of  its  being  made  short. 

1301.  Loose- Box, — Besides  the  ordinary  stalls,  a  loose-box  will  be  founds 
useful  adjunct  to  a  work-horse  stable.  A  space  equal  to  two  stalls  should  be 
railed  off  at  one  end  of  the  stable.  It  is  a  convenient  place  into  which  to  pot  ft 
work-mare  when  expected  to  foal.  Some  mares  indicate  so  very  faint  symptomi 
of  foaling,  that  they  frequently  are  known  to  drop  their  foals  under  night  in  the 
stable — to  the  great  risk  of  the  foal's  life — where  requisite  attention  is  not 
directed  to  the  state  of  the  mare,  or  where  there  is  no  spare  apartment  to  pot  ber 
in.  It  is  also  suitable  for  a  young  stallion,  when  first  taken  up  and  preparing 
for  travelling  the  road ;  as  also  for  any  young  draught-horse,  taken  np  to 
be  broke  for  work,  until  he  become  accustomed  to  the  stable.  It  might  ato 
be,  when  unfortunately  so  required,  converted  into  a  temporary  hospital  kt 
a  horse,  which,  when  seized  with  complaint,  might  be  put  into  it  until  it  tf 
ascertained  whether  or  not  the  disease  is  infectious,  and  if  so,  removed  to 
a  proper  hospital.  Some  people  object  to  having  a  loose-box  in  the  staUe, 
and  would  rather  have  it  out  of  it;  but  the  social  disposition  of  the  bono 
renders  such  a  place  useful  on  such  occasions.  It  is,  besides,  an  exceUent 
place  to  rest  a  fatigued  horse  for  a  few  days.  It  is  also  a  good  place  for  a 
foal  when  its  mother  is  obliged  to  be  absent  at  work  in  the  fields,  imtil  both 
are  turned  out  to  grass. 

1302.  Hat/- House. — The  hay-house  should  be  adjoining  the  work-horse  staUe. 
Its  floor  should  be  flagged  on  a  considerable  quantity  of  sand  to  keep  it 
dry,  or  with  asphaltum.  It  should  have  a  giblet- checked  door  to  open  ont- 
wards,  with  a  hand-bar  to  fasten  it  on  the  inside ;  it  should  also  have  a 
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ed  wiudrfw,  willi  ehnttera,  to  afford  light  when  taking  out  the  bay 
Bes,  and  air  to  keep  it  Bweet.  Ab  the  hay-honse  commuiiicateB 
y  with  the  work-horae  stable  by  a  door,  it  may  find  room  for  the 
I  oom-chest,  which  may  there  be  conveniently  supplied  with  corn 
[itmary  above,  by  means  of  a  spout  let  into  the  fixed  part  of  the 
laoiliating  the  taking  out  of  the  com,  the  end  of  the  chest  should 
Bf^ainst  the  wall  at  ^e  side  of  the  door  which  opens  into  the  stable, 
ck  part  boarded  with  thin  deals  up  to  the  floor  above,  if  there  be 
Gciently  high  to  prevent  the  hay  coming  upon  the  lid  of  the  chest, 
of  the  hay-houBB  shonld  be  plastered. . 

im-Chesl. — The  fonn  of  the  oom-cheat  is  more  convenient,  and  tabes 
m  on  the  floor,  when  high  and  narrow  than  when  low  and  broad,  as  in 
hioh  is  5  feet  long  and  4J  high  at  Uie  back  above  the  feet,  A  part 
t  b  folds  down  with  hinges,  ?ik.S32 

ier  access  to  the  com  as  it 
k  the  chest  Part  of  the  lid 
st,  to  receive  the  spout  d, 
ing  the  com  into  it  from 
■y  or  lop,  if  there  be  one, 
a  render  its  movable  part 
and  this  is  fastened  with  a 
padlock,  the  key  of  which 
oonetantly  in  the  custody 
i-8t«ward,  or  of  the  person 
out  the  com  to  the  plough- 
i  no  farm-steward  is  kept : 
ner  of  tlie  doorway  into  the 
I  stable,  and  e  is  the  board- 
to  prevent  the  hay  falling 
A  fourth  part  of  a  peck 
I  always  kept  in  the  chest 
ring   out  the    com  to   the 

;  must  not  be  imagined  that  when  the  spout  supplies  corn  from  the 
required,  it  supplies  it  without  measure.  The  com  appropriated  for 
is  previously  measured  off  on  the  granaty  floor,  in  any  convenient 
Lnd  then  shovelled  down  the  spout  at  times  to  fill  the  chest.  A  way 
n  the  quantity  of  corn  at  any  time  in  the  cheat  is  to  mark  lines  on 
of  the  cheat  indicative  of  every  quarter  of  com  which  it  contains. 
'ffitt. — The  cow-house  or  byre  is  occupied  by  the  cows,  and  in  some 
T  the  fattening  oxen  also,  and  ia  fitted  up  in  a  peculiar  manner.  The 
1  in  stalls :  the  stalls,  to  be  easy  for  the  cows  to  lie  down  and  rise 
opinion,  for  a  large  kind  of  cattle,  should  never  be  less  than  5  feet 
Fonr  feet  is  a  more  common  width,  but  is  too  narrow  for  a  large  cow, 
'  feet  is  considered  in  the  dairy  districts  a  fair-sized  double  stall  for 
Our  opinion  is,  tliat  every  cow  should  have  a  stall  for  her  own  use, 
.ding,  or  eating  her  food,  of  sufficient  length  and  breadth  that  she' 
ease  betwixt  the  manger  and  the  gutter.  The  width  of  the  byre 
18  feet,  the  manger  2  feet  in  width,  the  length  of  a  large  cow  about 
gutter  1  foot  broEid,  leaves  7  feet  behind  the  gutter  for  a  passage  for 
the  different  vessels  used  in  milking  the  cows  and  feeding  the  calves. 
a>  should  be  quite  open  to  the  slates,  and  a  ventilator  for  every  four 
'8  in  the  roof,  for  regulating  the  temperature  and  supplying  the  byre 
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with  fresh  air.     A  door,  divided  iuto  upper  and  lower  halves,  ahonld  open  oat- 
wards  to  the  court  on  a  gihlet-check,  for  the  easy  passage  of  the  oowb  to  oi 
from  the  court,  and  each  half  fastened  on  the  inside  with  a  hand-har.  Two 
windows  with  glass  panes,  with  the  lower  parts  furnished  with  shutters  to  opeOi 
will  give  sufficient  light,  as  also  air,  with  the  half-door.     The  walls  sbooldbA 
plastered  for  comfort  and  cleanliness. 

1305.  The  stalls  are  most  comfortably  made  of  wood,  though  some  reooiD' 
mend  stone,  which  always  feels  hard  and  cold.     Their  height  should  be  S  fieeti 
and  length  no  farther  tlian  to  reach  the  flank  of  the  cow,  or  about  6  feet  boi^ 
the  walL     When  of  wood,  a  strong  hardwood  hind-post  is  sunk  into  the  groui^ 
and  built  in  masonr}^     Between  this  post  and  the  manger  should  be  laid  ^ 
curb-stone,  grooved  on  the  upper  edge  to  let  in  the  ends'  of  the  travis-boari^ 
The  deals  are  held  in  their  places  at  the  upper  ends  by  means  of  a  haidwoo^ 
rail,  grooved  on  the  under  side,  into  which  the  edge  of  the  deals  are  let;  and 
the  rail  is  fixed  to  the  back  of  the  hind-post  at  one  end,  and  let  into  the  wall  ^^ 
the  other,  and  there  fastened  with  iron  holdfasts.     Stone  travises  are  no  doabf^ 
more  durable,  and  in  the  end  perhaps  more  economical,  where  flag-stones  ar0 
plentiful ;  but  we  would  in  all  cases  prefer  wood,  as  feeling  warmer,  being  moro 
dry  in  damp  weather,  and  less  liable  to  injure  the  cows  coming  against  theffB^ 
and  within  doors  will  last  a  long  time. 

1306.  The  mangers  of  byres  are  usually  placed  on  a  level  with  the  floo^v 
with  a  curb-stone  in  front  to  keep  in  the  food,  and  paved  in  the  bottom.    Such  ^ 
position  we  conceive  highly  objectionable,  as,  on  breaking  the  turnips,  the  be»3 
of  the  animal  is  so  depressed  tliat  an  undue  weight  is  thrown  upon  the  fore-leg0v 
and  an  injurious  strain  induced  on  tlie  muscles  of  the  lower  jaw.  A  better 
is  made  of  flag-stones  or  wood,  resting  on  a  building  of  stone  and  mortar,* 
about  20  inches  from  the  ground,  and  a  plank  set  on  edge  in  front  to  keep 
the  food.     This  front  should  be  secured  in  its  position  with  iron  rods  bc^e^ 
into  the  wall  at  one  end,  and  tlie  other  end  passed  through  the  plank  against  b 
shoulder,  which  is  pressed  home  by  means  of  a  nut  and  screw.     Out  of  snob  • 
manger  the  cow  will  eat  ^vith  ease  any  kind  of  food,  whether  whole  or  cut;  ao<J 
all  feeding  byres  for  oxen  should  be  fitted  up  with  mangers  of  this  construc- 
tion.    Mangers  arc  generally  made  too  narrow  for  cattle  with  horns,  and  tb^ 
consequence  is  the  rubbing  away  of  the  points  of  the  horns  against  the  walL 

1 307.  The  supply  of  green  food  to  cattle  in  byres  may  be  effected  &x)m  the 

outside  tlirough  holes  in  the  wall  at  the  back  of  the 
manger.     This  is  a  convenient  mode  for  the  cattle-mso, 
but  is  costly  in  the  outfit,  and  allows  the  wind  to  Uow 
forcibly  upon  the  heads  of  the  cows.     Fig.  533  is  a  door 
in  the  opening  of  the  wall,  shut  on  the  outside.    We  fn- 
fer  giving  the  food  by  the  stall,  when  it  is  5  feet  ini^ 
and  no  cold  air  can  come  upon  the  cows.     But  when  tbe 
stalls  are  narrow,  a  passage  of  2|  feet  in  width,  betwixt 
the  stalls  and  the  wall,  would  tdlow  the  cattle-man  to 
supply  turnips  and  fodder.     In  such  a  case  the  Bj^ 

behind  the  cows  is  reduced  to  4^  feet  in  width. 

1308.  A  wide  single  stall  is  not  only  useful  in  supplying  the  food  from  within 
the  byre,  but  admits  of  the  cows  being  more  easily  and  conveniently  milked 
A  double  stall  is  objectionable  for  several  reasons :  a  cow  is  a  capricious  crea- 
ture, and  not  always  friendly  to  her  neighbour,  and  one  of  them  in  a  double 

must  be  bound  to  the  stake  on  the  same  side  as  she  is  milked  from ;  aod, 
Did  the  inconvenience,  the  dair^'-maid  either  puts  the  cow  aside  nearer  ber 
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Fig.  533. 
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r,  in  the  same  stall — which  may  prove  unpleasant  to  both  partieB--or 
D  the  adjoining  atall  nearer  her  neighbour,  which  may  prove  equally 
ient.     Neither  is  it  a  matter  of  indifference  to  the  cow  from  which 

is  milked,  for  many  will  not  let  down  their  milk  if  the  milk-maid  Bits 
&»  nnaccoBtomed  side.    The  best  plan  in  all  respects  is,  foi  each  cow 
k  roomy  stall  to  herself. 
Fig.  534  is  asectionof  a  tiavis  and  manger  of  a  byre,  as  jnst  described, 

is  the  wall,  b 

Tig.  U4. 


>-atone  below,  and  into  HiB  top-rail  above,  by  a  groove  in  each ;  h  a 
d  Btake,  to  which  the  cattle  are  fastened  by  bioders,  the  lower  end  of 
1  let  into  a  hole  in  the  block  of  stone  i,  and  the  npper  fastened  by  a 

iron  to  a  block  of  wood  k,  built  into  the  wall  o ;  m  is  the  gutter  for 
g,  having  a  bottom  of  flag-st«nee  and  sides  of  curb-stoneB  ;  n  the 
oor ;  o  the  opening  through  the  wall  a  by  which  the  food  is  supplied 

maoger  c  to  the  cattle,  from  the  shed  *  behind.  This  shed  is  8  feet 
being  the  pillars,  6  feet  in  height,  which  sopport 

q,  which  is  a  continuation  of  the  slating  of  the 
)f,  the  wall  a  of  which  is  9  feet  high.  But  where 
lall  doors  are  not  used,  the  shed  t,  pillars  p,  and 
are  not  required,  but  they  might  form  a  convenient 
tore,  to  which  access  might  be  obtained  from  the 

a  back  door. 

Cattle-Bindingi. — Cows  are  bound  to  a  stake  in  the 
'  means  of  a  ligature  which  goea  round  the  neck 
the  home.  One  method  of  binding  is  with  the 
rhich  is  made  of  a  piece  of  hardwood,  e  fig.  535, 
I  upright,  and  flat  to  the  neck  of  the  cow.  A  rope 
s  the  lower  end  of  it  to  the  stake,  upon  which  it 
.p  and  down  by  means  of  a  loop  which  the  rope 
mnd  the  stake.  This  rope  passes  under  the  neck 
animal,  and  is  never  loosened.  Another  rope  k 
led  at  the  upper  end  of  the  piece  of  wood  e,  and, 

over  the  neck  of  the  animal  and  lonnd  the  stake,  is  made  fast  to 
J  a  knot  and  eye,  and  serves  the  purpose  of  fastening  and  looeen- 
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iQg  the  animal.  The  neck,  being  embraced  betveen  the  tvo  ropes,  mom  ^ 
and  down,  canTing  the  baikie  along  with  it.  Tbis  method  of  binding,  tluii^ 
quite  easy  to  the  animals  themselTea,  is  objectionable  in  preTentiag  them  tin- 
ing  their  heads  round  to  lick  their  bodies ;  and,  the  stake  being  in  a  papn- 
dicular  poeition,  the  animals  can  only  move  their  beads  up  and  dovzi,  ndse 
obliged  to  hold  ihem  always  01  er  the  mangers. 


Fig.  u> 


1311  A  mnch  better  mode  of  binding  catdg  u 
with  the  seal,  which  consists  of  an  iron  chiin,  % 
536,  where  a  is  the  large  nng  of  the  bmder,  irtiidi 
elideij  np  and  down  the  stake  h,  which  la  here  ibom 
m  the  same  position  as  is  A  in  the  section  of  tlu 
stall  in  fig  534  The  iron  chain,  being  pot  romid 
the  neck  of  the  cow,  is  fastened  together  bj  ■ 
broad  tongued  hook  at  c,  which  is  put  into  any  liik 
of  the  chain  that  forms  the  gange  of  the  neck,  md 
It  cannot  come  out  until  turned  on  pnrpose  edgewi^ 
to  the  huk  of  which  it  has  a  hold.  It  u  the  milt 
durable  form  of  bmder,  and  gives  the  animal  libeitj 
not  only  to  lick  itself,  but  to  tnm  its  head  in  a] 
direction  it  pleases,  and  the  mctination  of  the  stain 
gives  the  animal  the  farther  hberty  of  lying  downs 
B..n*  ...c  o.  .nnMiL  Standing  back  quite  free  of  the  manger. 

1312.  Bi/re  Windowt. — A  convenient  form  of  window  for  a  byre  oonsiitoi' 
two  shuttors,  a  a,  fig.  537,  2  feet  in  height,  wMcli  ofu 
by  cross-tailed  hinges,  and  are  kept  sbnt  with  thnnl)- 
catches.  The  wiodow-frame  is  made  of  wood,  vi 
glazed  with  four  rows  of  panes  e,  2^  feet  in  height,  ai 
5  in  number  to  the  width — the  opening  of  the  windw 
being  4j  feet  in  height  and  3  in  width.  There  beig 
nu  small  articles  in  a  byre  to  lay  upon  the  wiodow-acJA 
as  in  stables,  the  dead  piece  of  wood  below  the  sbotH 
is  not  here  required. 

1313.  The  construction  of  byres  for  the  acconuDO- 
dation  0^ fattening  oxen  and  milk  cows  is  quite  the  suMi 
but  feeding-byres  are  usually  made  much  too  sntsllb 
the  number  of  oxen  confined  in  them.  Wlien  stalls  are  put  up,  they  eeldm 
exceed  4  feet  in  width;  more  frequently  two  oxen  are  put  into  a  donlilt 
stall  of  7  feet,  and  not  nnfrequently  travises  are  dispensed  with  altogetlxri 
and  simply  a  triangular  piece  of  boarding  placed  across  the  manger  ■g>ii»t 
the  wall,  to  divide  tlie  food  betwixt  each  pair  of  oxen.  In  do^le  rtslk 
and  where  no  stalls  are  used,  even  small  oxen,  as  they  increase  in  wt, 
cannot  all  lie  down  at  one  time  to  chew  their  cud  and  rest;  and  as  theJI^ 
quire  more  room  and  rest  the  fatter  they  become,  the  larger  the  oien  beo«W 
they  are  hampered  tlie  more.  In  such  confined  byres,  the  gutter  is  placed  tw 
near  the  heels  of  the  oxen,  and  prevents  them  standing  back  when  they  desift 
Short  stalls,  it  is  true,  save  the  litter  being  dirtied  by  the  dung  dTDp[KDK 
from  the  cattle  directly  into  the  gutter,  and  the  arrangement  saves  tie  cattfc- 
man  trouble;  but  the  saving  of  litter  in  such  a  case  is  at  the  sacrifice  of  cooi- 
fort  to  the  animals. 

1314.  On  the  Conslruction  of  Cattle-Boxes. — Mr  Ewart,  a  well-known  piw- 
tical  writer  on  agricultural  construction,  and  author  of  a  prize  essay  on  "F»nD 
Buildings,"  has  tbe  following  remarks; — "  The  boxes  should  be  sunk  ]  footbelcw 
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he  sorfaoe  of  the  ground,  and  be  separated  from  each  other  by  a  wall  one  bnck 
Mok,  and  2  feet  high  from  their  bottom  or  floor.     They  should  also  have  a 
Bimilar  wall  in  front,  npon  both  of  which  there  should  be  a  wall-plate  of  deal  9 
inches  wide  and  3  inches  thick,  bringing  the  entire  height  of  the  division  walls 
to  2  feet  8  inches  above  the  level  of  the  floor,  and  that  of  the  front  to  1  foot  3 
inches  above  the  level  of  the  passages.     At  the  intersection  of  the  front  wall  of 
the  boxes  by  the  division  walls,  should  be  cast-iron  pillars  6  feet  long  and  4^ 
inches  outside  diameter,  supporting  a  deal,  similar  to  the  wall-plates  described, 
to  carry  the  roof;  and  at  each  end  of  the  range  of  boxes  should  be  an  upright 
jamb  of  9  incheer  deal,  laid  flat  to  the  inside  of  the  north  wall ;     .     .     .     such 
jtmb  being  framed  to  the  wall-plate,  and  the  deal  supported  by  the  pillars. 
The  cast-iron  pillars  should  have  grooves  formed  on  each  of  their  sides  in  the 
direction  of  the  length  of  the  range,  and  also  another  g^ove  on  the  side  in  the 
direction  of  the  division  walls,  between  the  boxes,  the  grooves  being  formed  of 
flanges  2^  inches  apart  and  2  inches  deep.     The  upright  deals  against  the 
inlls,  at  the  ends  of  the  range  of  boxes,  should  have  half  the  breadth  of  a  Nor- 
way batten  nailed  firmly  on  the  face  at  2^  inches  apart,  thus  forming  a  groove 
in  the  middle  of  the  breadth  of  the  deals  throughout  their  length  2^  inches  wide 
and  %^  deep.     On  the  deal  supporting  the  front  of  the  roof,  and  immediately 
above  each  cast-iron  pillar,  should  be  firmly  spiked  one  end  of  a  Norway  batten, 
wliioh  should  extend  across  the  range  of  boxes  to  the  back  wall,  on  which  it 
ahoQld  rest  firmly,  spiked  to  a  continuous  wall-plate  of  deal  A^  inches  wide. 
Against  the  back  wall  of  the  boxes  should  be  upright  deals  framed  to  the  wall- 
plates  on  the  division  walls,  between  the  boxes,  and  receiving  the  cross-beam 
apoken  of  above  in  a  notx^L     The  upright  deal  just  mentioned  should  have  a 
giooTe  formed  in  its  face  similar  to  those  previously  described,  on  the  upright 
deab  at  each  end  of  the  range  at  the  front  of  the  boxes.     Midway,  in  the  length 
af  the  division  between  the  boxes,  should  be  two  upright  pieces,  half  the  breadth 
af  the  Norway  batten,  opposite  to  each  other,  at  2^  inches  apart,  the  lower  ends 
af  which  should  be  framed  to  the  wall-plate  in  the  division  wall  between  the 
toiea,  and  the  upper  end  secured  to  the  cross-beam  by  a  screw  bolt.      The 
&)nta  of  the  boxes  should  be  enclosed  to  a  height  of  about  4  feet  above  the 
^allg,  first  by  an  11-inch  deal,  and  then  by  Norway  battens  in  succession, 
fitting  rather  loosely  in  the  grooves  on  the  sides  of  the  pillars  in  the  direction 
^tte  length  of  the  range.     The  fences  between  the  boxes  may  be  formed  also 
^battens,  one  end  of  which  being  fitted  into  the  groove  in  the  pillar,  in  tlie 
diieotion  of  the  breadth  of  the  boxes,  the  other  in  the  groove  formed  upon  the 
^Vtight  deal  on  the  back  wall,  passing  between  the  half-battens  at  the  mid-length 
^the  division  walls,  and  should  be  held  1  foot  apart  frx)m  each  other  by  cotteril 
Uta,  on  holes  made  for  the  purpose  in  the  flanges  of  the  grooves.*' 

1315.  LaycocVs  Fittings  for  Cattle- Boxes.^-^r  Laycock  of  Lintz  Hall  has 
^aaigned  a  variety  of  farm-building  fittings,  of  which  those  for  cattle-boxes  may 
^  aelected  for  description.  "  The  front  of  the  box  is  furnished  with  horizontal 
atta  from  one  pillar  to  another — ^their  ends  fitting  rather  loosely  into  the  grooves. 
^  lowest  is  formed  of  a  deal  11  inches  wide,  with  chocks  3^  inches  wide, 
Sled  on  the  lower  edge  near  the  ends.  On  the  upper  edge  is  hung,  by  means 
Shocks  formed  of  flat  iron,  fitting  the  thickness  of  the  deal,  a  short  iron  feeding- 
fan  or  manger,  2  feet  6  inches  in  length,  15  inches  wide  at  top,  and  8  inches 
^^ride  at  the  bottom ;  14  inches  deep  at  the  back,  and  10  inches  of  perpendicular 
^apth  at  the  front.  The  hooks  are  riveted  to  the  backs  of  the  pans  near  to  the 
^nda.  On  the  same  deal  is  a  rack,  the  bars  of  which  are  f  round  iron,  2  feet 
C  inches  long,  somewhat  curved,  and  each  end  riveted  into  a  piece  of  flat 
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iron  1  inch  broad  and  2  feet  6  inches  long,  forming  a  rack  about  2  feet  b^ 
which  is  attached  to  the  deal  near  the  lower  edge  by  means  of  hook-ttd- 
eye  hinges  near  the  extreme  ties,  and  supported  in  a  sloping  podtion  Igr 
a  piece  of  small  chain  at  each  end,  2  feet  long,  linked  to  any  desired  kngft 
to  hooks  near  to  the  upper  edge  of  the  deal.  Fig.  538  is  a  section  of 
the  manger,  and  fig.  539  that  of  the  rack,  described  on  a  scale  of  ^  indi  to 
the  foot. 


Fig.  538. 


Fig.  538. 
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1316.  ''  Above  Hie  deal  just  described  are  two  other  bars,  formed  of  Nomj 
battens ;  the  upper  one  held  in  its  position,  about  4  feet  above  the  waU-pbtei 
by  means  of  iron  pins  or  small  cotteril  bolts  passing  through  holes  in  the  H^ 
of  the  grooTCS,  and  at  the  ends  of  the  bars.  It  will  be  perceived  that  the  ndii 
and  mangers  can  be  raised  as  the  box  becomes  filled  with  manure,  by  plsciBg 
bars  under  the  deal  to  which  they  are  attached." — Prize  Essay  on  the  Comlrvt- 
tion  of  Farm  Buildings^  in  voL  xi..  Journal  of  the  Royal  AgricuUund  Sodetf  4 
England,  pp.  245,  246. 

1317.  Calves^  House.  —  For  convenience,  the  calves*  house  should  be 
placed  immediately  adjoining  the  cow-byre.  Calves  are  either  suckled  by  tbdr 
mothers,  or  brought  up  on  milk  by  the  hand.  When  they  are  suckled, 
if  the  b3rre  be  roomy  enough — that  is,  18  feet  in  width — stalls  are  erected  fe 
them  against  the  w^U  behind  the  cows,  in  which  they  are  usually  tied  up  imm^ 
diately  behind  their  mothers  ;  or,  what  is  a  less  restrictive  plan,  put  in  numbeff 
together  in  large  loose-boxes  at  the  ends  of  the  byre,  and  let  loose  from  IxA 
places  at  stated  times  to  be  suckled.  When  brought  up  by  the  hand,  tbej  u* 
put  into  a  separate  apartment  from  their  mothers,  and  each  confined  in  a  cril^ 
where  the  milk  is  given  them.  The  superiority  of  separating  calves  to  having* 
number  togothor  is,  that  it  prevents  them  sucking  one  another,  after  having  bad 
their  allowance  of  milk,  by  the  ears,  teats,  scrotum,  or  navel,  by  which  mJ" 
practice  certain  diseases  may  be  engendered. 

1318.  The  crib  is  largo  enough  for  one  calf  at  4  feet  square,  and  4  feet » 
height,  sparred  with  slips  of  tile-lath,  and  having  a  small  wooden  wicket  to 
afford  access  to  the  calf  The  floor  of  the  cribs  may  be  of  earth ;  but  the  pW- 
sage  between  them  should  be  flagged,  or  of  asphalt.  Abundance  of  light  shoolfl 
be  admitted,  either  by  windows  in  the  walls  or  skylights  in  the  roof;  w» 
fresh  air  is  essential  to  the  health  of  calves,  the  supply  of  which  would  be  bert 
secured  by  a  ventilator  in  the  roof,  such  as  fig.  530.  A  door  should  communicate 
with  the  cow-house,  and  another,  having  upper  and  lower  divisions,  with  a  court 
furnished  with  a  shed.  The  crib  should  be  fitted  up  with  a  manger  to  contritt 
cut  turnips  or  carrots,  and  a  high  rack  for  hay,  the  top  of  which  should  be  as  much 
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nted  above  the  litter  as  to  preclude  the  possibility  of  the  calf  gettiDg  its 
t  over  it.  The  general  fault  in  the  oonatructioti  of  calves'  houses  is  the  want 
both  light  and  air,  light  being  cheerful  to  animals  in  confinement,  and  air 
ential  to  the  good  health  of  all  young  animals.  When  desired,  both  may  be 
iloded.  The  walls  of  the  calves'  house  should  be  plastered,  to  be  neat  and 
an.  Some  people  are  of  opinion  that  the  calves'  bouse  should  not  only  have 
door  of  communication  with  the  cow-bouse,  but  shoold  be  placed  at  a  dis- 
oe  from  it,  that  the  cows  may  be  beyond  the  reach  of  hearing  the  calves. 
3h  an  objection  could  only  have  originated  from  an  imperfect  acquaintance 
Ji  the  character  of  these  animala.  A  cow  that  is  prevented  smelling  and 
jkhug  her  calf,  does  not  know  its  voice,  and  will  express  no  uneasiness  abont 
I  fow  minutes  after  they  are  separated,  and  after  the  first  portion  of  milk  has 
m  dravm  from  her  by  the  hand. 

1319.  The  front  and  door  of  a  calf  b  crib  is  represented  by  fig.  540,  in  which 
>  the  wicket  door  which  gives  access  „    ,.„ 

It,  fi  A  are  the  hinges,  and  c  is  a 
omb-catch  to  keep  it  shut.  This  sort 
hinge  is  very  simple  and  economicaL 
coDsists  of  those  rails  of  the  wicket 
tended  for  the  hinges  being  elon- 
tted  towards  b,  where  they  are  round- 
I  <^;  and  their  lower  face  ia  shaped 
ito  a  round  piu,  which  fills  and  lo- 
itM  in  a  round  hole  made  in  a  billet  of 
ml,  seen  at  the  lower  hinge  at  b, 
Hoiely  screwed  to  the  upright  door- 
ml  of  the  crib.  Another  billet  d  is 
tnred  immediately  above  the  lower 
<fl  ^  to  prevent  the  door  being  thrown  off  the  hinges  by  any  accident.  Gross- 
tiled  iron  hinges,  of  the  lightness  stuted  to  such  doors,  wonld  soon  break,  by 
Vtiag  in  the  dampness  usually  occasioned  by  the  breath  of  a  nomber  of  cfdves 
WtSned  within  the  same  apartment. 

13SIX  A  court  should  be  attached  to  the  calves'  house,  and  there  shonld 
It  nected  in  it,  for  shelter  to  the  calves  in  cold  weather,  or  at  night  before 
l>yue  turned  out  to  pasture,  or  for  the  night  for  a  few  weeks  before  they 
">  pot  into  the  larger  court  when  at  pasture,  a  shed  fitted  up  with  mangers 
^  tunipa  and  racks  for  hay.  A  trough  of  water  is  also  requisite  in  this 
Mort,  as  well  as  a  gateway  for  carts,  by  which  the  dung  may  be  removed,  and 
iGqnid-roauare  grating  to  keep  the  court  dry. 

1831.  Fittings  for  CotirU — Tunip-Troughs.  —  The  troughs  for  turnips  are 
pl*«d  against  the  walla,  as  in  fig,  541,  where  a  ie  the  wall  against  which  the 
'imgh  is  built,  and  b  a  building  of  stone  and  lime  2  feet  thick,  to  support  the  . 
wttom  of  the  trough,  of  which  the  lime  need  not  be  used  for  more  than  9  inches 
ttlhs  front  and  sides  of  the  wall,  and  the  remaining  15  inches  may  be  filled  up 
*iUi  any  hard  material ;  c  is  the  flagging  placed  on  the  top  of  this  wall,  to  form 
tbe  bottom  of  the  trough.  Some  board  the  bottom  with  wood ;  and,  where 
"ood  is  plentiful,  it  is  cheap,  and  answers  the  purpose,  and  is  pleasantor  for 
At  cattle  in  wet  and  frosty  weather;  but  where  flags  can  be  easily  procured, 
th^  are  more  durable  in  the  open  afr :  d  is  a  plank,  3  inches  thick  and  9  in 
MfKh,  to  keep  in  the  turnips.  Oak  planking  from  wrecks,  and  old  spruce 
IMS,  however  knotty,  we  have  found  a  cheap  and  durable  front  for  tmnip- 
Kn^ha,     The  planks  are  spliced  together  at  tjieir  ends,  and  held  on  edge  by 
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rods  of  iron  e  batted  with  lead  into  the  wall,  and  with  a  shonldflt  and  c^^m 
Bcrew  in  froQt.      The  height  in  front  ahonld  not  exo^ed  it  feet  9  i'*—  " 


1322.    Straw  -  Racks. 


-The 


calveB,  and  8  feet  for  the  other  cattle ;  and  it  will  become  Iws  aa  the  sW' 
daily  accumnlates.      The  trough,  here  shown  short,  may  extend  to  any  leng^    , 
along  the  side-wall  of  a  court, 

Btraw-racks  for  courts  are  made  of  tW- 
ouH  forms.  A  common  kind  of  woDda 
rack  is  in  fig.  512,  of  a  square  te 
cpaired  round  the  eidee  and  bottom  to 
keep  in  the  straw.  The  cattle  drawtba 
straw  through  the  spars  as  long  u  ^ 
top  is  too  high  for  Ihem  to  readi  otb 
it,  but  after  the  dung  accnmolates,  iii 
the  rack  thereby  becomes  low,  the  al' 
tie  got  at  the  straw  over  the  top.  H  i" 
made  of  wood,  5  feet  sqaare  and  1 1 
height  These  racks  may  be  polled  i? 
luch. 

1323— Fig.  543  is  a  fcm 
of  wooden  rack  ad^ited  tB 
supply  fodder  to  cattle  JoAf 
cover  in  sheds.  It  coDsiati  <t 
an  npper  and  a  lower  hud 
wood,  parallel  to  each  other, 
and  into  which  are  notcW 
behind  a  series  of  rails  as  br 
asnnder  aa  to  allow  of  tbs 
straw  being  pulled  thiongli 
between  tliein  by  the  otde. 


higher  when  the  dung  accumulates  n 
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:  haa  an  inolination  of  about  2  feet  forward  at  the  top,  which  affords 
oity  of  holding  the  food,  both  its  railH  being  batted  to  the  wall 
Pig-Uy  Door, — As  awine  have  very  powerfol  necks,  and  are  apt  to 
m  doon  of  ordinary  eoDBtniotion,  a  fona  of  door  such  as  is  repre- 
a  fig.  514  is  very  secnre.  The  door,  of  donble  plank-wood,  slips  np 
D  a  groove  fonned  in  the  masonry  on  each  side,  and  this  ooDtrivaooe 
u  to  elode  the  arts  of  the  most  cunning  brood-sow  to  escape  oat  of 


On  the  Aceommodalton  of  the  drain  Crops  in  the  Steading. — On  looking 
lans  of  steadings  in  the  Flates,  it  will  be  observed  that  the  throshing- 
,  placed  in  the  upper  barn  above  the  com-bam,  is  in  tlie  middle  of  the 
nge  of  the  steading,  ready  to  receive  the  nntbrashed  crop  from  the 
d  behind  it,  and  as  ready  to  deliver  the  straw  thrashed  into  the  straw- 
d  the  grain  into  the  com-bam  below. 

Straw-Bam. — The  stniw-bam  is  purposely  made  of  the  height  of  the 
im,  to  contain  a  large  quantity  of  straw,  as  it  is  often  convenient  in  bed 
to  thrash  out  a  considerable  quantity  of  com,  wben  no  other  work  can 
eded  with,  or  when  high  market-prices  induce  farmers  to  take  advan- 
hem.  There  is  another  good  reason  for  giving  ample  room  to  the  straw- 
Sveiy  sort  of  straw  is  not  suited  to  every  purpose,  one  sort  being  best 
<r  litter,  and  another  for  fodder.  This  being  the  case,  it  is  desirable  to 
rays  both  kinds  in  the  bam,  tfaat  the  fodder-straw  may  not  be  wasted 
and  the  litter-straw  given  aa  fodder,  to  the  injury  of  the  animals.  Be- 
e  same  sort  of  straw  is  not  alike  acceptable  as  fodder  to  every  class  of 
Thus  wheat-straw  is  a  favourite  fodder  with  horses,  as  well  as  oat- 
'hilst  the  latter  only  is<  acceptable  to  cattle.  Barley-straw  is  only  fit 
t.  To  give  access  to  litter  and  fodder  straw  at  the  same  time,  it  is 
y  to  have  a  door  from  each  kind  into  each  court.  Thus  four  doors,  two 
ride  near  the  ends,  are  required  in  a  large  straw-bam.  Slit-like  open- 
mid  be  made  in  its  side-waits,  to  admit  air  and  promote  ventilation 
the  straw.  A  skylight  in  the  roof,  at  the  end  nearest  the  tbrashing- 
,  is  nsefiil  in  giving  light  to  those  who  take  away  and  store  np  the 
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straw  from  the  thrashing-maohine  when  the  doors  are  shut,  which  they  dioild 
be  whenever  the  wind  happens  to  blow  too  strongly  through  them  into  it 
machine  against  the  straw.  Instead  of  dividing  straw-bam  doors  into  two 
vertical  leaves,  as  is  usually  done,  they  should  be  divided  horizontally  into  n 
upper  and  lower  leaf,  so  that  the  lower  maj  always  be  kept  shut  a^^inst  in- 
truders, such  as  pigs,  whilst  the  upper  admits  both  light  and  air  into  tlie  bm. 
One  of  the  doors  at  each  end  should  be  furnished  with  a  good  stock-look  and 
key,  and  thumb-latch,  and  the  other  two  fastened  with  a  wooden  hand-bar  from 
the  inside.  The  floor  of  the  straw-bam  is  seldom  or  never  flagged  ot  osaae- 
wayed,  though  it  is  desirable  it  should  be.  If  it  were  not  so  ezpenaYO,  the 
asphaltum  pavement  would  make  a  good  floor  for  a  straw-bam ;  bat  the  most 
effective  floor  is  made  of  small  broken  stones  to  the  depth  of  15  inckes,  and 
blended  with  gravel.  It  will  prevent  moulding,  and  resist  rats.  Mouldy  straw 
at  the  bottom  of  a  heap  superinduces  throughout  the  upper  mass  a  disagreeable 
odour,  and  imparts  a  taste  repugnant  to  every  anin^  That  portion  of  the 
floor  upon  which  the  straw  first  alights  on  sliding  down  the  straw-screen  of  the 
thrashing-machine,  should  be  strongly  boarded,  to  resist  the  action  of  the  foib 
when  removing  the  straw.  Blocks  of  hardwood,  such  as  the  stools  of  hard- 
wood trees,  set  on  end  causewaywise,  and  sunk  into  the  earth,  form  a  veiy 
durable  flooring  for  this  purpose.  Stone  flagging  in  this  place  destroys  the 
prongs  of  the  pitchforks.  The  straw-bam  should  communicate  with  the  ohaff* 
house  by  a  shutting  door,  to  enable  those  who  take  away  the  straw  to  see 
whether  the  chaff  accumulates  too  high  against  the  end  of  the  winnowing- 
machine. 

1327.  The  Corn-Barn. — Its  roof  is  formed  of  the  floor  of  the  upper  ban, 
and  its  height  is  generally  made  too  low.  The  higher  the  roof  is,  the  more 
easily  will  the  com  descend  to  be  cleaned  from  the  thrashing-machine  down 
the  hopper  to  the  winnowing-macbine.  Nine  feet  is  the  least  height  it 
should  be  in  any  instance.  The  corn-bam  should  have  in  it  at  least  two 
glazed  windows,  to  admit  plenty  of  light  in  the  short  days  of  winter,  aod 
they  should  be  guarded  outside  with  iron  stanchions.  If  one  window  cannot 
be  got  to  the  south,  the  door  when  open  will  answer  for  the  admission  of 
sunshine  to  keep  the  apartment  comfortably  dry  for  the  workpeople  and  the 
grain. 

1328.  The  door  is  generally  divided  into  upper  and  lower  halves,  which,  as 
usually  placed,  are  always  in  the  way  when  the  winnowing-machine  is  used  at 
the  door.  A  more  convenient  method  is  to  have  the  door  in  a  whole  piece,  and 
when  opened,  to  fold  back  into  a  recess  in  the  outer  wall,  over  the  top  of  which  a 
plinth  might  project  to  throw  off  the  rain.  In  this  case  the  ribats  and  lintel  moat 
be  giblet-checked  as  deep  as  the  tliickness  of  the  door,  into  which  it  shonld 
close  flush,  and  be  fastened  with  a  good  lock  and  key,  and  provided  with  a 
thumb-latch.  The  object  of  making  the  corn-bam  door  of  this  form  is  to  avoid 
the  inconvenience  of  its  opening  into  the  bam,  where,  unless  it  folds  whdly 
back  on  a  wall,  it  is  frequently  in  the  way  of  work,  particularly  when  winnowing 
roughs,  and  taking  out  sacks  of  corn  on  men's  backa  As  to  size,  it  should  not 
be  less  in  the  opening  than  7  J  feet  in  height  and  3  J  in  width.  A  light  halMoor 
can  be  hooked  on,  when  work  is  going  on,  to  prevent  the  introsion  of  animals, 
and  the  wind  sweeping  along  the  floor. 

1329.  The  floor  of  the  com-barn  is  frequently  made  of  clay,  or  of  a  com- 
position of  ashes  and  lime;  the  asphaltic  composition  would  be  better  than 
either;  but  in  every  instance  it  should  be  made  of  wood — of  sound  hard  red- 
wood Drahm  battens,  ploughed  and  feathered,  and  fastened  down  to  stout  joists 
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1  flooring  aprigs  driven  througli  the  feather-edge.  A  wooden  floor 
joe  that  can  be  depended  on  being  conatatitly  dry  in  a  com-bam;  and 
r  tlie  use  of  com,  a  dry  floor  ia  indiBpenBtibte.  It  lias  been  guggested 
.  atone  pavement,  square -jointed,  and  laid  on  a  bed  of  lime  over  9 
x>kea  stones — or  an  asplialtum  pavement,  laid  on  a  body  of  6  incbeti 
xmes,  covered  witb  a  bed  of  grout  on  tbe  top  of  the  atoneB,  would 
f  and  a  more  durable  barn-floor  than  wood,  and  which  will  not  rot. 
tone  or  aaphaltum  pavement  ia  durable,  and  not  liable  to  rot ;  but 
>jectiona  to  both,  in  a  com-bara,  of  a  practical  nature,  and  it  is  cer- 
e  beet  atone  pavement  is  not  proof  against  ti)e  undermining  powers 
Q  rat :  whilst  a  wooden  floor  ia  durable  enough,  and  certainly  will 
ept  dry  in  the  manner  we  shall  recommend.  The  objections  to  all 
aents  aa  a  barn-floor  are,  that  the  acoopa  for  ahovelling  the  com  paaa 
y  over  them — the  iron  naila  in  the  shoes  of  the  work-people  wear 

raise  a  dust  upon  them,  and  crush  the  grain — and  they  are  hurtful 
hands  and  light  implements,  when  used  in  taking  up  the  com  from, 
nff  the  floor.    For  true  comfort  in  all  these  reapecta,  there  is  nothing 

The  walls  of  this  bam  should  be  made  smooth  with  hair-plaster, 
Its  and  flooring  forming  its  roof  cleaned  witb  the  plane,  as  duat 
oh  more  readily  to  a  rough  than  to  a  smooth  sorrace.  The  stairs  to 
!S  should  enter  from  the  com-baro,  and  a  stout  plain  deal  door  with 
y  placed  at  the  bottom  of  each.  And  at  the  side  of  one  of  the  stairs 
;lo8ed  on  the  floor  of  the  bam,  a  space  to  contain  light  com  to  be 
)  fowls  and  pigs  in  summer,  when  this  sort  of  food  becomes  scarce. 

the  method  of  hanging  doors  on  a  giblet-check  should  be  adopted 
in  steadings  where  doors  on 
Is  are  likely  to  meet  with 
1    on   opening   inwards,    or 

becoming  obatructive  to 
ng  outwards,  the  subject  de- 
cial  illustration.  In  fig.  545, 
ide  form  of  a  strong  door, 
1  crooks  and  bands,  folly 
irown  back  into  the  recess 
h,  the  projecting  part  of  the 
tecting   it  effectnally  from 

is  the  giblet-check  in  the 

e  that  in  the  ribata,  into 
door  ahuta  flush  ;  /  is  the 
jle  door  used  when  work  is 

the  com-bam.  ""  """"-■"^  "'"'- 

6  wooden  floor  of  the  corn-bam  ia  liable  to  decay  unlesa  precautions 
<  prevent  it ;  but  a  much  too  common  cause  of  its  destruction  is 
^h  as  rats  and  mice.  We  used  a  most  efiectual  method  of  preventing 
dve  ravages  of  either  vermin  or  damp,  by  supporting  the  floor  in  the 
lanner  represented  in  fig.  546.  The  earth,  in  the  first  instance,  was 
he  bam  to  the  depth  of  the  foundation  walls,  which  should  be  two 
:he  door-aolea,  and  in  the  case  of  the  building  of  a  new  steading 
done  when  the  foundationa  of  the  walls  are  taken  out  The  gronnd 
ad  over  with  a  layer  of  sand,  sufficient  to  preserve  steadiness  in  the 
flags  b  b  which  are  laid  upon  it  and  jointed  in  strong  mortar.  Twelve- 
.leeper  walls  a  a,  of  stone  and  lime,  are  then  built  on  the  flags,  to 
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Fig.  546. 


sccnoN  or  ruic  uoKM-BAas  wlooh. 


support  the  ends  of  the  joists  of  the  floor.     The  ends  of  the  joists  c,  formed  of 
10  inches  by  2^-inch  plank,  are  then  laid  on  edge  npon  the  walls  16  inches  apart, 

and  the  spaces  between  them  filled  up 
to  the  top  of  the  joists  with  stone  and 
lime.       The  building  between   the 
joists  requires  to  be  done  in  a  pecu- 
liar way.     It  should  be   done  with 
squared  rubble  stones,  and  on  no  ac- 
count should  the  mortar  come  in  con- 
tact with  the  joists,  as  nothing  de-- 
stroys  timber,  by  superinducing  th^ 
dry  rot,  more  readily  than  the  action 
of  mortar  upon  timber  above  ground 
For  the   same    reason    care   shou^ 
be  obserred  in  building  all  the  joi^^ 
into  the  walls ;  in  placing  tbe  sa'fe 
lintels  over  the  doors  and  windo^^? 
dry-bedded,   and  in  beam  filling  be- 
tween tbe  couple-legs.     Tbe  floor  d 
is  then  laid  on  a  level  with  the  door- 
sole,  and  finished  with  a  neat  skirtii^ 
board  1 1  round  the  walls  of  the  ban. 
By  this  contrivance  the  vermin  can- 
not possibly  reach  the  floor  hot  from 
tbe  flags  b,  which  are  nearly  2  feet 
under  it.     A  hewn  stono  pillar  Cj  or  even  two,  are  placed  on  the  flags  under 
each  joist  to  support  and  fitrengthen  the  floor.     This  constniction  of  floor  freely 
admits  the  air  above  and  below  to  preserve  it,  and  aflbrds  room  under  it  for  cats 
and  dogs  to  hunt  after  tlio  vermin.     The  figure  also  gives  a  section  of  tbe 
buildin*:^  above  the  coni-barn,  eonstitutinc^  the  upper  barn/,  having  similar onf- 
side  walls,  coupling,  slating,  and  ridging  of  the  roof  to  the  niiddle  range  oftl;? 
building. 

1332.  Innnediately  in  connection  with  the  upper  barn  may  be  a  gangway  t^ 
give  access  to  the  stackyard.  It  is  used  as  an  inclined  plane,  upon  which  t'^ 
wheel  th<^  ctorn-barrows,  and  forms  a  road  for  the  carriers  of  sheaves  from  tu^* 
stackyard.  This  road  should  at  all  times  be  kept  hard  and  smooth  with  sni-'^^' 
broken  stones,  and  sufHciently  strong  to  en<luro  the  action  of  barrow- wlioi'^^' 
Either  asplialtum  or  wood  pavement  would  answer  this  jnirposo  well.  ^^^ 
prevent  the  gangway  aft'ecting  the  wall  of  the  corn-barn  with  dampness,  i^ 
should  be  supported  on  a  semicircular  arch  of  masonry.  Some  farmers 
prefer  taking  in  the  corn  on  carts  inst(^ad  of  by  a  gangway,  and  the  carts  i" 
that  case  are  placed  alongside  the  large  door  of  the  upper  Ixini,  and  ompti'^"^^ 
of  their  contents  by  means  of  a  fork.  We  prefer  a  gangway  fi^r  this  reaso^i* 
because  it  enables  the  farmer  to  dispense  with  horse-laboiu'  in  bringing  in  tn'' 
stacks  if  they  are  near  at  hand,  and  they  should  always  be  built  near  the  iipi^'^ 
barn  for  convenience.  It  is  suggested  to  have  a  railway  to  convey  the  stacK^ 
on  their  stathels  to  the  upper  barn-door,  and  thence  cast  the  sheaves  intotho 
barn  at  once.  This  would  require  the  ground  of  tlic  stackyard  and  the  barn  to 
be  on  the  same  level. 

1333.  Granarf/  Wi'nrlows. — These  windows  should  be  formed  to  admit  liiclit 
and  air  freely ;  and  wo  know  of  no  form  so  capable  of  allbrding  both  as  tig.  54". 
The  opening  is   4-J   feet  in  length  and  3  in  height.      In  the  frame  n  aro  a 
glazed  sash  I  foot  in  height,  composed  of  two  rows  of  panes,  and  b  Venetian 


WOODEN  STATHELS. 


3U 


teiB,  which  may  be  opened  more  or  lees  at  pleasure :  c  d  shows  in  Bection 
nanDer  in  which  these  shatters  operate.  They  revolve  by  their  ends,  a 
d  pin,  in  holes  in  the  side-posts  of  the  frame  d,  and  are  kept  in  a  parallel 
lion  to  each  other   by  the  bar  c,  ^^^  „- 

ih  is  attached  to  them  by  an  eye  of 

moving  stiff  on  an  iron  pin  pass- 
through  both  the  eye  and  bar  c 
134.  Stadcyard. — As  most  of  the 
In  must  stand  on  the  ground,  it 
ild  receive  that  form  which  wi  11 
ir  the  rain-water  to  ran  off  and  not 
re  their  bottoms.  This  is  done  by 
liog  the  ground  into  ridges.  The 
imnm  breadth  of  these  ridges  may 
letermined  in  this  way  :  The  usual  length  of  the  straw  of  the  grain  crops 

be  conveniently  packed  in  stacks  of  15  feet  diameter ;  and  as  3  feet  is  little 
Qgh  space  to  be  left  on  the  ground  between  the  stacks,  the  ridges  should 

be  of  less  width  than  IS  feet.  The  stackyard  should  be  enclosed  with  a 
Btsntial  stone  and  lime  wall  of  4^  feet  in  height.     In  too  many  instances 

■tackyard  is  entirely  unenclosed,  and  left  exposed  to  the  trespass  of  every 
aaL  The  stackyard  should  have  gateways  of  not  less  than  10  feet  in  width 
It,  with  a  stout  gate  hung  on  crook  and  band,  and  fastened  with  a  short 
in  and  hook.  In  carse  farming  the  stacks  require  to  be  24  feet  in  diameter. 
335.  Slathelt. — It  is  desirable  to  place  the  outside  rows  of  the  stacks  next 

wall  on  stools  or  stathels,  which  will  not  only  keep  them  off  the  wet 
md,  should  they  remain  a  long  time  in  the  stackyard,  but  in  a  great 
mn  prevent  vermin  getting  into  the  stacks.     These  stathels  are  usually 

most  economically  made  of  stone  supports  and  a  wooden  &ame.  The 
w  is  of  the  form  of  an  ootagon,  and  under  its  centre  and  each  angle  is 
«d  a  support.     The  framework  consists  of  a  plank  a  a,  fig.  546,  15  feet  in 
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length,  and  of  others  7^  feet  in  length,  9  inohes  in  depth,  and  2|  indies  in 
thickness,  if  made  of  Scots  fir,  but  less  will  suffice  of  larch.  The  nppoti 
consist  of  a  stone  b,  sunk  to  the  level  of  the  ground,  to  fonn  a  sdid  foin- 
dation  for  the  pillar  c,  18  inches  in  height  and  8  square,  to  stand  npQOi 
and  on  the  top  of  this  is  placed  a  flat  rounded  stone  or  bonnet  d,  of  at  lent 
2  inches  in  thickness.  The  pillar  is  bedded  in  lime,  both  with  the  ftond 
stone  and  bonnet.  The  tops  of  these  stone-supports  must  be  on  the  saoe 
level.  Upon  them  are  placed  on  edge  the  scantlings  a  a,  to  the  outer 
end  of  which  are  fastened  with  strong  nails  the  bearers  e  e,  also  9  inches  in 
depth  and  2  in  thickness.  The  spaces  between  the  scantlings  a  are  filled  op 
with  fillets  of  wood//,  nailed  upon  them.  If  the  wood  of  the  firamewoilc  wen 
previously  preserved  by  Kyan*s  or  Burnett's  process,  it  would  last  pediip 
twenty  years,  even  if  made  of  any  kind  of  home  timber,  such  as  laich  or 
Scots  fir. 


1336.  Section  Eighth — Centres  for  Arches — Bridges — Sluices. 

1337.  Centres  for  Arches. — In  fig.  549  we  illustrate  a  simple  centering  fo* 

semicircular  arch ;  a  b  the  arch  timbers,  or  ribs,  restjn; 
on  the  posts  c  c,  as  shown.  Wedges  are  driven  in  be- 
tween the  top  of  posts  and  under  side  of  ribs  a  h.  WIms 
the  arch  is  turned  and  set,  by  driving  out  these  wedgeii 
the  ribs  are  gradually  lowered,  and  the  arch  alloved 
slowly  to  settle  before  the  centering  is  finally  removed. 
Bolster-pieces,  as  shown  at  d,  are  laid  across  the  nb^ 
and  on  Uiese  the  brick  or  stone  work  rests.  Two  of  theie 
ribs  are  generally  used — one  at  each  side  of  thetbid* 

ness  of  the  wall — the  bolster-pieces  d  stretching  between  them.  When  tie 
wall  on  which  the  arch  is  to  be  turned  is  of  more  than  ordinary  thickness,  tbiee 
ribs  may  be  used,  placed  parallel  to,  and  at  equal  distances  from,  each  other. 

1338.  In  fig.  550  we  give  other  forms  of  centres,  in  which  the  ribs  fl  ^ 
supported  by  ties  5,  and  struts  or  braces  c  c.  The  centering  for  a  (Jothic  or 
pointed  arch  is  shown  at  d  e  in  the  same  figure. 

1339.  In  fig.  551  we  show  how  the  ribs  for  centering  may  be  strengtbened 
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King  formed  of  two  thickuessoB — the  parts  abed  having  aiajilarly  cut 
see  e  fg  placed  behiod,  and  secured  to  them  in  sach  a  way  that  their  Bolid 
B  shall  be  placed  at  the  back  of  the  joints  of  the  front  pieces  abed.  In 
lower  part  of  the  same  figare,  a  centre  for  a  larger  arch  or  a  small  bridge  is 
vn.  The  tie-beam  A  A  is  supported  on  the  posts  1 1 1,  and  carries  the  ribs 
k  k.  These  are  supported  by  the  kiDg-poat  /,  and  braced  hy  the  struts  m  in, 
nn. 

340.  Bridges. — As  a  useful  addition  to  the  present  section,  we  here  g 
designs  for  simple  wooden 

gea,  adapted  for  the  short 
18  usually  met  with  in  &rms. 

the  construction  of  more 
plicated  forms  we  would  ad- 

the  professional  aid  of  a 
petent  engineer  to  be  called 

Our  notes,  however,  will 
\j  to  the  majority  of  in- 
kces'  where  small  erections, 
Bobjected  to  unusual  strains, 
required.  Fig.  5S2  shows 
bnn  of  simple  foot-bridge 
d  in  Flanders  for  crossing 
ihes. 

341.  Fig.  553  illustrates  the  simplest  form  of  bridge  which  can  he  erected, 
is  composed    of   girders  b  b,  pig  bss. 

ting  on  wall-plates  c  c,  on  the 
llao.      The  span  is  15  feet, 

breadth  10  to  12  feet.  Three 
lers  are  placed  at  equal  dis- 
ces  on  the  wall-plates.  The 
ring  is  made  with  flooring- 
rdH  or  planking,  spiked  on  to 

^rdef^.     The  timbers  should 

Eyanised    before    being    laid 

fn,  or  well  painted  with  coal-tar.  The  girders,  9  inches  by  4,  are  calculated 
sustain  ordinary  cart-load  pressure.  rk.  sw. 

i   scantling    of    the    flooring-boards 

d,  6  inches  by  2.  The  hand-rail// 
icbes  by  2  (Itiid  flat),  is  supported  by 
tse  e  e  e,  Sinches  by  2,  mortiBed  into  the 
ler  b  b.  Diagonal  struts  g  g  g  are  in- 
ed  between  tlie  posts,  their  scantling, 
iches  by  Ij.  The  bridge  illustrated 
ig.  553  will  be  strengthened  by  using 

Btmta  c  c,  abutting  at  their  lower  »iin.ono«»-n.n7»ii.-iiniiioi.-.(i.i., 

s  on  stone  corbels  d  d,  as  io  fig,  654,  '  """  '°  ""  '°^'' 

t  into  the  piers  or  abutments  a  a,  and  at  their  upper  ends  against  the 
raining  beam  "  6.  These  two  forms  of  bridges  are  well  adapted  for  farm 
Mses,  where  a  rivulet  has  to  be  crossed.  Of  the  two  forms,  fig.  554  pre- 
s  the  simplest  construction  of  rail.  The  whole  structure  may  be  formed 
mgh  trees  in  the  bark,  the  girders  of  Scots  fir,  and  the  rails  of  weedings  of 
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LU±.  Tnuxd-Girder  Bridges. — In  fig.  555  we  give  an  elevation  of  &  ^id» 
bridge  for  a  Bpon  of  B  kei 
Tlie  beam  rests  in  cast- 
iron  shoes  a  b;  cce  ik 
the  hand-rails,  andadt 
ia  the  malleable-iron  tnet. 
lu  fig.  556  is  a  Bketch 
showing  the  amngeineiit 
of  troBBed    beams  for  a 
span  of  32  feet,  difided 
into  two  spans  of  IE  feet 
each.       The  beamB  a  <, 
12  inches  b;  8,  reit  iX- 
the  ends  6  6  on  the  lettio' 
ing  walls;  the  other  ends 
being  secured  by  cast-iron  shoes  to  the  cap  of  the  iron  pillar  c  c.     Bolst«r-|HKt9 
d  d  rost  on  the  beams,  and  npon  tliese  the  flooiiug  or  planking  e  e  is  laid. 


Fig.  SSi. 
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1343.  In  fig.  557  n 


lluatrate  another  toethod  of  trussing  beams  to  be  thro"' 
across  an  opening,  on  the  prindplfi  w 
the  king-post  truss ;  a  a  the  tie-b»o>' 
b  the  king-post,  c  c  the  strata  Tbe 
hand-rail  d  d  passes  throogh  *" 
cap  of  the  king-post  after  the  mW- 
ner  of  a  ridge-pole  in  a  root  inJ  ■" 
ends  are  supported  bjr  posts  ot  "f" 
rights  e  e. 

1344.  In  fig.  558  we  illm**" 
another  method  of  tmsaing  »  t*"" 
on  the  principle  of  the  qneen-p-*' 
truss ;  a  a  tiie  tie-beam,  b  *  ^ 
queen-poflts,  c  the  8traimng-l**°\ 
rf  d  the  struts,  e  e  the  hand-nil./-' 
the  poets  or  uprights. 
1 345.  In  fig.  559  we  illustrate  another  form  of  trussed  bridge  girder  for  » '''• 
i(a»pun;  a  a,  13  inches  by  4 ;  fii,  7by4;  r,  8by4;  dd,»hjA;  <:<-,6bvli 


TRUSSED  BBIDaEa 
Ptg-  tw. 


/,  8  by  4 ;  ^,  wronglit-iron  king-bolt  Ij  inch  diameter.     If  the  span  is  in- 

reawd,  say  to  32  feet,  ^^  ^ 

r  double  that  of  fig.  553, 

S  ia  fig.  560,  two  gird- 

n — lame  length  as  in 

g.  553 — may  be  scarf- 

nnted  to  form  one  beam 

Jid  supported  by  an  np- 

ight  b,  4  inches  by  6. 

kt  tHe  upper  end  of  this 

a  a  transverse  beam  a, 

I  inches  by  6,  the  ends 

it  which  rest  on  wall- 

jlrteg  d  d.     Struts  c  c,  4  inches  by  3. 

1846.  In  fig.  561  wo  illustrate  tho  method  which  may  be  adopted  to  sapport 
*«  poat  6,  fig.  5G0:  a  a 
tn  piles  driven  into  the 
bed  of  the  river,  or  the 
"rtTB  of  the  ravine  over 
^icbthe  bridge  may  be 
nppoaed  to  cross.  These 
plia  are  driven  at  a  dis- 
f«iM  of  2  feet  apart ;  6  6 
"•  "  capping-beam,"  con- 
owting  the  beads  of  the 
Pflei  together.  Into  this 
""ain  the  upright  posts  ccc 
m  mortised,  or  secured 


M 


7  ttr^w,  bolts,  and  nuts ;  ddia  the  transverse  beam,  represented  by  the  letter 
^  £g.  560,  on  which  the  piles  d  d  and  the  beams  e  e,  fig.  561,  are  supported ; 
/are  the  flooring  timbers,  j  g  struts  or  braces,  h  k  outside  struts,  will  act  as 
iaien  to  protect  the  posts  from  ice,  &c.  The  end  of  the  beam  b,  pointing  np 
tnam,  should  be  tapered,  or  nose-pointed,  as  at  a  or  b,  fig.  562. 
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1347.  In  fig.  563  we  illustrate  a  simple  method  of  forming  a  central  snppoi^ 

which  may  be 

Fig.  663, 
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where  the  bridge, 
in  fig.  560,  has  ; 
much  pressure  to  s' 
port — as  in  the 
of  a  foot-bridge 
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e  e  ei^  the  beam,  ^=3 
responding  to  e  ^ 
fig.  561,  resting  on  t^ 
cross-beam  //  or 
This  is  snpportec?  h 
the  stays  c  c  c  c  h 
three  points  g  g  ^ 
The  stays  c  c^c  c  are 


strengthened  by  collars  d  ef,  transversely,  and   by  others  longitudinally, 
shown  by  the  dotted  lines  j ;  cross  stays,  as  sliown  by  the  dotted  lines  i,  may 
also  be  put  in. 

1348.  Wooden  Aqueduct — In  ^g.  564  we  illustrate  a  form  of  bridge  to  Iea<J 
the  water  of  irrigation  across  a  ravine.  We  are  indebted  for  this  illustration  to 
Captain  Baird  Smithes  work  on  Italian  Irrigation:  a  a  is  a  plan  of  the  aqueduct, 
with  the  leaders  of  irrigation  c  c,  c  c  diverging  from  it ;  and  6  6  is  an  elevation 
of  the  aqueduct. 

^-\  «  Fig.  564. 
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1349.   Sluices. — Wo  now  propose  to  illustrate  a  few  simple  forms  of  slni*^^'"'* 
III  fitr.  5f)5  we  ffive  a  sketch  of  one  constructed  entirely  of  timber:  a  a  theg"^^"'' 
composed  of  three  pieces,  strengthened  with  battens,  as  shown  by  the  dott-*"^' 
lines  ;  b  b  the  gate  in  plan.     The  two  uprights  c  c  are  mortised  into  the  sill^  ^' 
two  cheeks  e  e,  f  f  {fj  g  in  elevation)  are  fastened  to  the  uprights,  forniiup*  ^ 
groove  in  which  the  sluice-gate  a  a  works  up  and  down.     The  gate  is  lifted  by  ^. 
which  passes  through  a  slot  in  the  cross-beam  /  i.     Apertures  are  provided  iiJ  ^' 
through  which  a  pin  can  be  passed  to  retain  the  gate  at  any  desired  elevatu^^- 
In  fixing  the  timbers  in  the  water-way,  care  should  be  taken  to  bed  the  sillaou 
upriglits  in  good  puddle,  to  prevent  all  side  and  bottom  leakage.      The  sluic^* 
gate  may  be  lifted  by  means  of  a  screw  ^7,  right  hand  fig.  5(36,  passing  tliroug" 
an  aperture  in  the  cross-beam  d,  the  nut  e  provided  with  handles.      The  pcre^ 
may  he  terminated  by  iron  straps  b  b^  which  will  enable  it  to  be  firmly  fixc^^ 
to  the  gate.     The  left-hand  fig.  566  illustrates  a  method  of  lifting  gates  ubou 
in  Italian  irrigation ;  /  the  gate  ;  g  g  uprights,  between  which  wooden  or  iron 


or  rods  h  are  placed,  and  wliicli  serve  as  handlea  to  lift  the  gate.  This 
lorted  at  any  desired  elevation  by  a  stick  or  pin  passed  between  one  of 
Is  and  the  top  of  the  cross-beam  t  i. 
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).  Where  perfect  work  is  desired,  the  gates  should  work  in  coDtact  with 
or  brick  facing;  the  sill  a,  fig.  567,  being  carefully  set  in  a  good  fonn- 

bf  and  the  retaining  walls  c  c  well  puddled.  The  foundations  of  the 
■  e  should  be  carried  down  some  distance  below  the  bed  of  the  water- 
iL  In  this  form  of  sluice  the  gate  is  raised  or  lowered  by  means  of  a 
led  to  the  tail  d,  and  a  pinion  working  in  bearings  fixed  to  the  cross-beam 
I  pawl  should  be  provided,  which,  entering  the  teeth  of  the  rack,  will  sns- 
e  sluice  at  any  desired  elevation ;  /  is  the  sluice-gate  and  walla  in  plan. 
1351.  Self-acting  Sluice. — la  fig.  568  we  give 

"'  ""  the  longitudinal  section,  in  fig.  569  plan,  and  in 


umiLf  r  ^ 
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fig.  570  a  transverse  aection  of  a  aelf-aotiDg  Hlnice,  deaigoed  b;  Ui  ArchS 
Butter,  G.E.,    Ediabtirgli,    and   deacribed  bj  him  in   his  valuable  paper 


"  River  Embankments,"  iu  the  Tramacliont  qf  ike  Highland  and  Agrieulbi 
Sodetjf,  JqI;  1868.  It  consists  of  a  chamber  built  of  masonry  in  the  centic 
the  embankment,  as  ebown  in  fig.  5G8.  The  float  a  is  kept  in  poaition  hj  6 
guides  b  b.  When  the  river  begins  to  rise,  the  working  beam  c  c  is  niw 
consequently  holding  down  the  cover  or  valve  of  the  pipe  d,  and  upon  tlie& 
of  the  river  again,  opening  the  same,  as  shown  by  the  dotted  lines.  A  vroode 
door  should  bo  provided  at  the  top  to  prevent  people  interfering  with  iU  "Oil 
ing,  "  It  will  be  apparent,"  aaya  Mr  Sutter,  "  that  stuioes  of  this  nature  wool 
be  more  applicable  to  tidaUwaters  than  others,  the  regularity  of  the  tidea  li> 
veoting  them  getting  out  of  order  for  want  of  work.  In  rivers,  unless  win 
examination  takes  place,  grass  may  grow,  say  outside  the  valve  hinge;  asMi 
gets  washed  down  tlie  pipe  and  sticks  below  the  valve,  or  something  oi  llu 
sort  takes  place,  and  unless  remedied,  spoils  all." 

1352.  Sluice-Pipe  Valves. — Valves  for  this  purpose  are  hung  outside  tie  bo. 
which  terminates  the  sluice-pipe  or  culvert.  The  valve  ie  hung  obliqnelyl' 
the  line  of  box,  so  that  it  has  always  a  tendency  to  keep  closed.  In  ordimr 
circumstances  tlie  water  passes  freely  out,  but  in  times  of  flood  or  tidal  floe 
the  valve  is  kept  close  by  the  pressure  outside,  and  the  efflux  of  the  draioig^ 
water  prevented. 

Fig  071.  1353.  In  fig.  571  we  gire 

sketch  illustrative  of  a  ioc 

iof  sluice-valve ;  a  the  boi, 
the  valve,  hinged  at  e-  - 
piece  of  iron  d,  may  be  bolte 
to  the  back  of  the  t»1w  * 
keep  it  closed.  The  Effor 
to  the  left  is  a  front  ricff  "' 
valve.  An  iron  Bluice-^ly* 
will  bo  found  illustrated  »" 
on  Bridges  and  Sluices,  iu  Iron  Construction. 
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1 354.  Section  Ninth — Oates — The  reader,  desirous  to  discuss  the  principles 
'hich  gates  ought  to  be  constructed,  is  referred  to  the  Book  of  Farm  Imple- 
and  Machines,  where  he  will  find  the  subject  fully  entered  into.     We 

>oeed  at  once,  therefore,  to  illustrate  examples  for  practice. 

1. 355.  Fig.  572  represents  field-gate  with  diagonal  strut,  without  the  i^fil- 
i,  where  o  c  is  the  heel-post,  b  d 


Fig.  672. 


3  liead-post,  and  c  h  and  a  d  the  top 
6L  bottom  rails  of  the  rectangular 
.coe  of  a  field-gate ;  and  a  6  is  the 
k^onal,  which  converts  the  rectangle 
T    h  d  into  two  triangles  a  c  h  and 

1.356.  In  field-gates  constituted  en- 
lely  of  wood,  the  diagonal  should  in- 
kblj  be  applied  as  a  strut,  to  rise 


A  RSOTAKOOL^R  OATS  WITH  t)IAOOM41<  STKOT. 


c  ^ 


the  foot  of  the  heel  at  a,  and  terminate  at  the  top  of  the  head-post  at  h. 
Laced  in  this  position,  the  diagonal  a  h  supports  the  swinging  end  of  the  gate 
ci",  by  its  resistance  to  compression ;  which  it  is  well  adapted  to  perform  by  the 
~e&  of  its  cross  section  being  considerable,  and  hence  capable  of  resisting 
•t^eral  flexure. 

1357.  But  a  field-gate  is  liable  from  various  causes  to  be  forced  up  at  the 
ead-post  h  d,  however  well  the  diagonal  is  adapted  to  prevent  the  upper  rail 
x>m  being  depressed  by  any  undue  weight  exerted  upon  its  end  at  h.  The 
dvantages  of  a  tie  are  the  converse  of  a  strut.  If  a  tie,  therefore,  is  placed 
w>m  c  to  the  opposite  angle  rf,  crossing  the  strut  a  5  in  it«  centre — and  an  ii-on 
1^  makes  a  perfect  tie,  the  cohesion  of  which  is  such  that  a  very  small  seo- 
loiUil  area  is  sufficient  for  the  purpose — the  two  antagonistic  forces  of  the 
'^ooden  strut  and  the  iron  tie,  acting  each  in  its  own  sphere,  preserve  within 
^®  ^v-hole  structure  the  most  perfect  equilibriiun. 

1358.  Defective  Field-Cfate. — A  very  common  form  of  field-gate  to  be  seen  in 

•*^    country  is  shown  in  fig.  573,  and  applying  correct  principles  to  it,  we 

**^^U  find  it  defective  in  several  most 

588eixtial  particulars.    It  has  a  strut  a  b, 

t>ut  instead  of  extending  across  the  en- 

'^  diagonal  to  c,  it  stops  short  at  the 

°®^tre  of  the  gate  at  b.     The  part  of 

t*^^  top  ft  c  is  liable  to  be  broken  off  by 

^^y  Undue  force  being  exerted  upon  it 

•^  c  when  it  is  converted  into  a  lever, 

''''hoBe  fulcrum  is  supported  at  b  by  the 

®^d  of  the  strut  a  b.     It  has  also  a  tie 

*  ^j  which  is  not  only  made  of  a  wooden  rail,  but  it  does  not  extend  across  the 

'^^itangle  to  a,  and  in  no  part  does  it  cross  the  strut  a  ft,  so  as  to  act  with  it  in 
^^taining  an  equilibrium  of  forces.  The  consequence  in  practice  is,  that 
^8  form  of  gate  is  very  frequently  fractured  at  the  head-post  c  d,  and  falls  to 
*^  ground  at  d, 

1359.  Trussed  Gate, — The  principle  of  trussing  has  been  successfully  intro- 
*^ced  into  the  wooden  field-gate  by  Sir  John  Orde  of  Kilmory  in  Argyllshire. 
^%*  574  shows  the  rectangular  form  trussed,  so  as  to  make  a  compact  firm 
'^'Ticture.  The  heel-post  a  ft,  the  head-post  c  d,  and  the  upper  and  lower  rails 
^  c  and  ft  d,  form  the  rectangular  frame.  ■  The  truss  consists  of  four  bars  of 
^ood,  a  e,  b  Cf  c  Cj  and  d  e,  each  of  which  abuts  into  an  angle  of  the  rectangle, 
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KDil  all  meet  at  the  centre  of  the  gate  e ;  where,  each  bar  being  longer  tiu 
tlie  half  of  a  diagonal  of  the  rectangle  a  d,  they  become  elevated  in  the  f<sm  of 
a  pavilion  roof.  A  similar  tnx  i< 
formed  for  the  olher  face  of  tiie  git^ 
wboae  apex  ia  at/.  Through  the  pwlt 
e  and/,  the  apeces  of  the  troBses,  puM 
the  iron  bolt  e  /,  the  head  of  which 
holds  the  bars  at  /;  and  a  ecreif  n^ 
nut  upon  a  plate  hold  thoee  at  ( ;  ux^ 
when  the  screw  is  tightened,  the  truM* 
are  brought  nearer  together  in  the  cei' 
tre,  and  their  ends  abut  with  greatfom 
against  the  angles  of  the  rectangnlu 
&ame  at  b,  a,  c  and  d.  To  resist  this  preaaure,  it  is  necessary  to  connect  the 
posts  and  raila  with  an  iron  clamp  at  each  angle  of  the  frame.  We  helieTC 
that  this  conatruction  of  gate  will  admit  the  frame  neither  to  bend  nor  twirt, 
and  it  wtU  bear  any  pressure  of  stock  against  its  sidea ;  but  ita  pecnliv 
form  is  attended,  wa  ihiuk,  with  a  practical  inconrenience.  The  tnisBM 
rising  on  each  side  of  the  gate  9§  inchea  above  the  plane  of  the  frame, 
the  projecting  paite  at  e  and  /  present  an  easy  and  ready  hold  for  the  foot 
of  a  colt,  should  he  be  disposed  to  amuse  himself  about  the  gate — a  recreatioa 
which  yoiuig  horses  are  apt  to  indulge  in ;  and  the  same  projectioa  will 
likely  graze  against  the  sidca  of  cattle,  and  lay  hold  of  the  hameaa  of  horee« 
when  i)aaaing  through  the  gate.  We  are  therefore  doubtful  of  it«  utility  «» 
common  field-gate.  The  interior  of  the  frame  can  be  filled  ap  with  any  Ugfal 
material,  as  wire  or  spars  of  wood.  When  fitted  up  with  wooden  spars,  tba 
frame  costs  13s.  6d.,  and  the  posts  suited  for  it,  13b,  Gd.  more. 

1360.  A  gate  constructed  by  Mt 
Charles  Ikliles,  architect,  London, 
wljich  seems  well  adapted  for  fields, 
is  illustrated  in  fig.  575.  It  con- 
sists of  both  iron  and  wood,  h 
has  a  strong  cast-iron  heel-post,  di, 
which  is  round,  tapering  to  the  top, 
and  is  batted  into  a  lai^e  stooe  in 
the  ground.  At  a  is  a  collar  of 
iron  embracing  and  revolving  mmA 
upon  a  projecting  bead  encircling 

uir..    .™..«  ..■l..,-o.,.  «,.B  o..r.ll«.«  P.m-io-l.  ^^    ^^^         ^^  ^^^    ^^^  ^j    ^j^  ^ 

lar  is  attached  a  socket  of  considerable  depth,  and  of  a  form  to  receive  into 
it  the  upper  rail  of  the  gate,  ivhicli,  when  properly  seated,  the  socket 
prevents  from  drooping  at  the  head  d.  The  under-rail  style  at  J  ia  in  every 
respect  fitted  up  in  the  samo  manner  as  the  upper  one.  The  head-stj'le  d 
is  light,  and  completes  the  framing.  The  filling-up  of  the  frame  ia  left  to 
choice,  eitber  in  iron  or  wood.  In  the  figure  the  filling-up  consista  of  light 
wooden  spars,  nailed  on  alternately  iipon  both  sides  of  tlio  upper  and 
lower  bars.  Were  a  wooden  strut  introduced  into  the  frame  from  the  bottom 
rail  b  to  the  opposite  angle  at  rf,  the  gate  woiild  be  much  strengtliened,  thongh 
the  deep  hold  of  the  sockets  makes  the  rails  much  more  rigid  than  might 
bo  expected.  The  receiving-post  c  is  made  of  wood  fitted  into  an  iron  socket, 
which  is  batted  into  a  stone.  The  cost  of  the  gate,  without  the  receivmg-pof'. 
is  378.  6d. ;  with  the  post,  45s. 
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1361.  We  have  hitherto  alluded  only  to  the  simplest  efficient  form  of  wooden 
Id-gates,  in  the  construction  of  which  cheapness  is  always  an  object,  and  we 
.ve,  in  order  to  avoid  confusion  of  ideas,  restricted  the  description  to  the  essential 
.rts ;  the  number  of  bars,  or  other  means  of  rendering  the  gate  a  sufficient  fence, 
left  to  be  filled  up  at  discretion.  In  making  these  upfillings,  the  maker  should 
jdiously  keep  in  mind  that  no  curved  bars  or  timbers  of  any  description  should 
ter  into  the  construction  either  for  ornament,  or  ostensibly  for  use. 

1362.  In  the  construction  of  wooden  gates  for  drives  or  approaches,  where 
ility  is  the  chief  object,  strict  attention  should  still  be  paid  to  the  princi- 
58  of  construction,  but  a  little  more  latitude  may  be  admissible  in  point  of 
iish  and  expense.     For  such  purposes,  the  rails  and  posts  of  the  gate  should 

all  of  one  thickness,  or  at  most,  the  only  difference  should  be  a  gradual 
ninution  in  thickness  towards  the  head,  to  lessen  the  effect  of  gravity  on  the 
ages  and  gate-post ;  for  pleasant  effect,  there  should  not  be  more  than  three 
rizontal  rails,  with  two  diagonals ;  and  if  it  is  necessary  to  have  a  closer 
(filling,  it  should  be  of  an  upright  light  balustrade  form.     Fig.  576  is  an 
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ample  of  this  form  of  gate,  adopted  many  years  ago,  and  the  originals  then 
Qstructed  are  still  good  and  serviceable,  but  it  is  considerably  more  expensive 
m  the  common  field-gate.  The  heel-post  a  5  is  5  inches  broad  and  3  thick, 
die  the  head-post  c  d  may  be  reduced  to  2  J  inches  if  thought  advisable.  The 
>  and  bottom  bars  are  formed  with  abutment  pieces  at  both  ends,  which  are 
nches  broad,  the  intermediate  parts  being  reduced  to  3^  inches ;  the  middle 
r  has  the  same  breadth,  but  is  made  up  in  the  middle  with  corresponding 
atments  as  at  e,  and  the  two  diagonals,  of  2  inches  in  breadth,  are  inserted 
four  pieces,  exactly  fitted  between  the  abutments  of  the  bars.  The  hinges 
)  of  the  common  double-tailed  crook-and-band  form,  binding  the  top  and 
ttom  rails  firmly  to  the  heel-post,  and  the  gate  may  be  hung  upon  pillars  of 
me,  or  of  wood  well  secured.  The  best  balustrade  for  a  gate  of  this  kind  is 
Is  of  iron  \  inch  diameter,  as  in  the  figure,  parsed  up  through  the  bottom 
d  middle  bars  and  the  diagonals,  the  holes  for  these  being  easily  bored  wi^b 
auger  after  the  gate  is  formed ;  but  a  simple  and  cheaper  balustrade  is 
Toed  of  light  wooden  spars  sunk  into  the  bars  and  diagonals. 
1363.  For  all  wooden  gates,  the  method  of  bracing  with  light  iron  diagonals 
to  be  preferred  to  wooden  struts,  but  to  be  effective,  two  diagonals  must 
vays  be  applied.  In  some  cases  they  may  pass  from  one  angle  to  its  oppo- 
e  in  one  length,  but  in  others  they  may  be  applied  in  four  pieces,  the  con* 
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ncction  at  the  ceatre  of  the  gate  being  effected  either  hy  ft  ring  of  iron,  in  which 
the  four  ends  are  screwed,  or  by  bolting  the  palmated  ends  of  the  fonr  pait^ 
two  and  two  together,  through  tiie  middle  bar,  as  at  e,  fig.  576,  one  bolt  secur- 
ing the  fonr  ends ;  and  in  either  case  the  rods  pass  through  the  top  and  bottom 
of  the  heel  and  head-poats  of  the  gate,  and  are  there  secored  hy  acrew-nata  It 
is  obvioaa  that  iron  diagonals  would  apply  in  this  manner  to  the  gate,  fig.  576, 
instead  of  the  wooden  braces  from  e. 

13G4.  Field-gates  should  always  be  made  to  fold  back  upon  a  fence,  to  opeic^ 
beyond  the  square^  and  not  to  shut  of  themselves.     When  they  shut  of  the 
selves,  and  are  not  far  enough  pushed  back  when  opened,  they  are  apt  to  cat 
the  wheel  nf  a  cart  wiien  passing,  and  to  be  broken,  or  the  post  to  be  sni 
asunder  by  the  concnsBion  ;  and  as  self-shutting  gates  are  bH  apt  to  be  left  %k^ 
fesf^ned  by  people  who  pass  Uirough  them,  requiring  greater  attention  thaa   ^ 
usually  bestowed  on  such  matters,  the  stock,  particularly  yoang  horses,  whfcj 
Boem  to  take  delight  to  loiter  about  gates,  might  then  escape  from  the  Seld 
Young  horses  are  fond  of  nibbing  their  mmps  against  gates,  to  prevent  wbit^ 
when  tliey  do,  it  is  necessary  to  wattle  thorns  into  the  bars. 

1363.  An  excellent  plan  of  fixing  a  hanging-post  is  to  dig  as  narrow  a  ink 
as  is  practicable  for  the  purpose,  3  feet  deep,  and  at  the  bottom  layabt 
stone  of  about  15  inches  square  and  7  or  8  thick,  in  the  centre  of  which  is  cut 
through  a  hole  of  8  or  9  inches  in  diameter,  to  take  in  the  lower  end  of  the  pori, 
dressed  with  the  axe  to  fit  the  hole.  Earth  alone  is  then  put  in  spadeftiliinB 
the  bole,  and  made  firm  around  the  post  with  a  Taiumer,  up  to  the  surface  of  tbi 
ground,  in  which  is  sunk  a  stone,  at  the  edge  of  the  upper  square  face  of  vHdi 
Pi„  r~r  the  iron-shod  heel-post  of  tiie  gtto  ii 

made  to  rotate  in  a  shallow  hollow  m*^ 
to  fit  it  Fig.  577  shows  the  diffeteui 
parts  of  this  mode  of  fastening  the 
hangingposts  of  field-gates;  where  »* 
is  the  hole  into  the  bottom  of  which  tin 
stone  c  is  sunk,  and  into  this  Btone  Of 
end  of  the  post  d  is  inserted  and  seeing 
as  at  e.  Water  passing  throng  th* 
hole  in  the  stone,  the  lower  end  of  tbt 
post  will  be  preserved ;  and  more  W 
by  being  charred  or  in  the  baA,  m^ 
smeared  with  coal-tar  :  the  upper  put 
of  the  post  at  d  will  be  best  preserw 
by  being  planed  and  painted.  Thetiy 
of  the  post  should  always  be  semiq^ 
ical,  or  pyramidal,  to  prevent  the  Wf 
ment  of  water  upon  it  The  earth  i* 
rammed  hard  into  the  pit  a  6  to  tb« 
surface  of  the  ground,  in  which  ia  siidI 
at /a  stone,  on  which  the  heel-port  n 
•  the  gate  rotates.     Part  of  the  hedfe- 

feneo  of  the  field  in  which  the  gato  is  placed  is  shown,  as  also  the  crook  ti"" 
d  on  which  the  gato  is  hung. 

13SG.  Another  method  is  in  digging  a  hole  2^  feet  square  and  of  3  in  deptlt; 
and  tho  post  being  set  into  it,  the  pit  is  filled  with  rubble  masoniy  in  tnnittr, 
packed  firmly,  and  grouted  round  tho  post.  This  is  no  donbt  a  very  effecti* 
mode  of  fastening  gate-posts — a  matternot  so  well  attended  to  on  a  farm  «  '' 


QATE9. 


M7 


6 ;  ftnd  the  lime  may  tend  to  preierve  the  wood  tinder  gnmnd  a 
J  than  it  would  be  without  it ;  bat  it  is  ezpeneiTe,  and  vhen  the 

be  renewed,  the  maeoniy  will  have  to  be  remOTed,  as  no  new  post 
)e  fixed  so  firmlj  in  the  pit  as  when  both  were  put  in  together, 
lere  is  no  better  mode  of  han^ng  a  field-gate  than  by  crook-and' 

at  the  upper  rail,  and  a  heel-crook  at  the  bottom  of  the  heel-post. 
md-hinge  and  the  heel-crook  ought  to  be  double-tailed,  to  embrace 
of  tlie  heel-post  and  of  the  upper  rail.  The  upper  oro<^  keeps  the 
70  the  upper  part  of  the  hanging-post,  while  tlie  heel-crook,  perpen- 
elow  it,  resting  on  and  working  in  a  hole  made  in  a  bard  stone, 
le  entire  weight  of  the  gate,  and  thereby  Tetteves  the  hanging-post. 
t  of  whatever  kind,  which  has  to  support  the  entire  weight  of  a  gate, 
be  very  securely  fised  into  the  ground;  but  when  the  gate  is  stip- 
k  heel-crook,  the  post  may  be  of  more  slender  form. 
le  simplest  mode  of  fastening  field-gates  to  the  head-posts  is  to  hook 
linked  chain  from  the  stile-head  of  the  gate  to  a  hook  in  tho  receiv- 
No  animal  is  able  to  nnloosea  this  simple  sort  of  fastening ;  bnt 
I  leam  to  unfasten  almost  every  other  sort. 

eld-gates  ought  to  be  painted  before  being  put  to  use,  and  they 
eceive  a  new  coat  every  year,  as  without  it  they  will  rot  in  a  com- 
short  period  of  time.  The  iron  part  of  gates  must  of  necessity  be 
keep  them  from  rusting.  Coal-tar  does  not  look  well  as  a  paint, 
to  blacken  the  hands  and  clothes  after  exposure  for  a  time  to  the  air. 
)ositionB  are  presented  to  the  public  notice  as  suitable  for  painting 
:k,  amongst  which  wo  have  seen  a  thick  black  vaminh;  but  there  is 
:ter  than  good  wliitelead  -and  oil.  Field-gates  painted  white  have  a 
tarance  amongst  the  dark-green  foliage  of  thorn  hedges,  and  they 
well  oven  with  the  colour  of  dry-stone  walls. 

iding  Door. — In  fig.  578  we  give  a  drawing  of  a  sliding  door  for  the 
le  Ooleshill  Farm,  „,  ^^ 

;  a  a  the  wooden 
iper  rail  a  of  which 
:d  at  points  near 
by  double  straps 
mpport  wheels  e  c, 
the  bar  of  iron  t^d^ 

J.     This  is  bent 

so  aa  to  project  1^ 
he  face  of  plate  or  . 
lich  it  is  bolted  by 
;  e  e  are  blocks  of 
d  in  the  ground, 
ivc  in  each  to  keep 

its  place;  f  fB.n 
st,  against  which 

a  shuts.     A  slid-  .^..«=^..«..=..,.,.....-...i^,i..«.=  .-.™T 

r  gate  may  be  double,  opening  right  and  lefl,  and  shutting  against 

ftpended  or  Hanging  Gate. — In  cases  where  a  wall,  aa  a  a,  fig.  579, 
)  courtyards,  the  narrowness  in  which  prevents  the  gate  of  an  ordi- 
uction  opening  laterally,  it  may  be  suspended  as  shown ;  b  b  tho  gate, 
e  chains  c  c,  passing  over  the  pulleys  d  d,  and  counterbalanced  by  the 
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weights  e  e;  //  the  diagonal  stajB,  to  sapport  the  uprights,  which  onyAe 
wheels  or  pulleys  d  d. 


1372.  Gate  for  Centre  of  Dridgf.. — Where  two  pasture  fields  a  a,  fig.  580, » 
divided  by  a  rivulet  6  6,  crossed  by  a  bridge  c  c,  the  cattle  may  be  pieTmtod 
from  passing  from  one  field  to  the  other  by  a  gate  placed  in  the  centre  of  tki 
bridgo,  AB  aX,  d  d,  in  place  of  having  two  gated,  one  at  each  side  at  a.  Thiiii 
a  plan  adopted  in  Holland.  An  illustration  of  a  swivel-gate  for  centre  of  bridp 
used  in  Belgium,  is  given  in  fig.  581  ;  a  (f  banks  of  the  rivulet;  b  b  ths  bidgii 
e  c  the  Ewivel-gates,  which  are  shown  closed  at  e  e. 


1373.  Section  Ten™ — Timber  Homes  and  Sheds. 

1374.  Construction  of  Franif-Houses. — The  simplest  frame-house  which  can  b* 


erected  is  by  driving  posts  into  tiio  groin 

and  nailing  what  are  termed  alabs — -that  is, 

the  outsides  of  logs  eawn  off,  as  in  a,  fig. 

582 — on  the  inside  and  outside  faces  6  of 

posts  e  c,  the  space  between  tliem,  d,  being 

filled  up  with  BOtBO  non-conducting  mate-  "^i^c. 

rial,  as  clay  or  eartli,  which  will  keep  the   interior  much  ' 
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Fig.  583. 


I  space  is  left  hollow.  The  foundations  of  a  good  frame-house  should  be 
istrncted  of  brick  or  stone,  and  carried  all  round  to  a  height  of  at  least 
inches  above  the  ground — in  this  foundation  the  upright  posts  constitut- 
;  the  framing  are  built  In  the  event,  however,  of  brick  or  stone  work 
this  purpose  not  being  available,  we  think  it  best  to  explain,  also,  how 
;ood  balk  foundation  may  be  made,  which  will  last  many  years — ^premising 
t  the  after  operations  to  be  described  are  to  be  carried  out  in  any  case,  whe- 
T  the  foundations  be  of  wood,  or  of  brick  or  stone.  Having  procured  balks 
from  12  to  16  inches  diameter,  partly  square  them  on  opposite  sides ;  next 
rk  out  the  outline  of  house  on  the  ground,  and  make  a  frame  of  logs  corre- 
nding  to  this.  Having  previously  decided  on  the  plan,  ascertain  the  measure- 
Dts  of  the  distance  of  window  and  door  open- 
8  from  any  angle,  as  at  6,  fig.  583,  and  mark 
m  off  on  iJie  log  foundation,  or  frame,  as  to 

and  at  these  places  cut  mortise  holes,  to 
ait  the  mortised  ends  of  the  upright  posts, 
er  all  these  holes  have  been  marked  and  ctlt|  the  foundation  frame,  as 
:ig  on  the   ground,  will   present 
'    appearance   of  fig.   584,  which 
a  ground-plan.    Having  provided 

upright  posts  of  requisite  length, 
[iches  square  and  tenoned  at  the 
U,  they  are  to  be  placed  in  the 
pective  mortises  in  the  log  founda- 
a.  When  thus  placed  they  will 
«ent  the  appearance,  when  viewed 
m  the  front  of  the  house,  as  in 
1.  585  and  586.      The  upper  timbers  h  hy  9  inches  square,  must  be  placed  on 
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VLAM  OF  FOOITDATION  IIALS0  FOB  TIMBXR  BUM 
ZMOB  TO  THB   FOOT. 
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Fig.  685. 
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8IDX  BUIVATXOH  OF  SBCt)— SCAU,  ^  XNOU  TO  TBS  FOOT. 


KLrVATTON  OF  SIHIV— BCAi:!, 
^  XNOB  TO  TBC  FOOT. 


»e  top  of  the  posts  c  c,  the  tenons  of  these  going  into  mortise  holes  in  the 
naber ;  or  notches  may  be  made  on  the  under  side  of  A  A,  and  spiked  to  the 
58t8 :  the  office  of  these  timbers  c  c  is  to  support  the  spars  forming  the  roof// 
ke  upper  part  of  the  door-frame  d,  and  the  upper  and  lower  parts  of  the 
indow-frames  e  c,  must  next  be  put  in  between  the  posts,  and  struts  ff  gy2 
ches  broad  by  1  thick,  placed  as  in  the  figures.  The  spars  forming  roof  are 
)xt  to  be  laid  down,  and  properly  secured ;  and  finally,  the  shingles,  slates, 
lea,  &c.,  used  for  the  roof-covering 
id  carefully  on.  The  outside  cover- 
g  of  walls  comes  next  under  con- 
iention.  This  is  generally  effected 
^nailing  planks  some  6  or  9  inches 
oad  by  1  thick,  either  vertically  or 
tizontally,  as  exemplified  in  fig.  587. 


Fig.  687. 
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We  prefer  to  place  them  verticaUy,  as  on  the  left  of  the  figure :  where  'it^ 
are  laid  horizontally,  they  overlap  one  another  in  the  manner  shown  in  figt  iH 
and  589.  Fig.  588  is  a  front  view,  the  left  figure  representinfr  it  in  Mctioi 
Fig.  589  is  the  onteide  of  the  post  to  which  the  boaids  are  nailed.  Id  ttatrif 
these,  the  one  nearest  the  ground  is  nailed  first,  the  second  is  placed  BOMto 
overlap  this,  the  third  to  overlap  the  second,  and  ao  on :  by  this  arrsngeiiMtiB 
the  joints  are  secured  from  the  effects  of  the  weather.  Where  tiie  boudnigii 
secured  to  the  iwsts  vertically,  the  planks  are  nailed  to  the  top  and  botton  li» 
bers,  between  the  posts,  edge  to  edge.  In  first-class  work  they  are  tongudnd 
grooved,  bnt  in  ordinary  work  they  may  be  merely  planed,  or,  if  ptetcned,  left 
rough.   The  joints  between  the  boards  a  a,  fig.  590,  are  covered  by  nairowilrifi 
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or  battens  b  b,  some  3  inohos  broad  and  1  thick,  and  secured  by  nails.  The  fan 
of  these  battens  may  be  varied  according  to  taste :  In  fig.  591  a  few  are  giM 
McBsra  Enssio  &  Son,  Gloucester,  hnvo  patented  a  metliod  of  joining  boudiibt 
roofing  and  sides  of  timber  Iiotibcb;  this  we  illustrate  in  fig,  592,  in  eierttiw 
and  in  section  at  bottom.  This  makes  a  nent  water-tight  joint.  In  well-cw- 
stmcted  frame -houBCS,  the  interior  facings  are  built  up  with  brick,  and  pluteiti 
Where  this  is  objected  to,  tlie  inner  face  of  the  posts  may  be  rebated  u  in  fif 

Fig  Wt. 
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593,  where  a  is  the  poet,  with  rebates  as  A  on  the  inner  face.  Boarding,  (to' 
on  the  outer  face — that  is,  to  the  side  to  be  presented  to  the  room— i«ff  •* 
placed  between  the  posts,  going  in  at  each  end  into  the  rebates  of  the  post^  *" 
there  secured.  If  the  thickness  of  the  boarding  is  equal  to  the  depth  cf  related 
the  face  will  bo  flush  witli  that  of  the  poet  a.     The  paper  or  pamt  naj  I* 
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Fig.  695. 


>noe  on  the  face  of  the  boarding.  The  space  between  the  inner  face 
Kterior  weather  boarding,  as  at  d,  may  be  filled  in  with  some  non- 
;  material  A  method  of  making  the  exterior  and  interior  finishings 
if  timber,  almost  universally 
Sweden,  may  be  noticed  here : 
4,  are  the  upright  posts ;  c  c  a 
oarding  laid  horizontally;  an 
;e,  d  d,  is  placed  above  this 
secured  by  battens  as  in  fig. 
Inner  boarding  b  biB  horizontal  The  space  between  the  posts  and 
3  filled  with  non-conducting  material. 

here  is  one  decided  objection  to  frame-houses — ^that  is,  their  extreme 
fire.  We  think  that  a  method  of  combining  the  rapidity  with  which 
this  description  may  be  built,  its  economy  where  wood  is  plentiful, 
ity — and  at  the  same  time  securing  to  it  an  almost  absolute  fireproof 
-will  be  useful  and  acceptable.  The  method  we  have  to  propose  is 
simple — ^it  is  an  adaptation  of  a  plan  much  used  in  Paris  for  making 
lartitions.  The  upright  posts  are  to  be  placed  in  the  horizontal 
,  at  distances  not  greater  than  2  feet ;  where  window  and  door  open- 
,  they  must  necessarily  be  placed  wider  apart.  Let  a  a,  fig.  595,  be 
ition ;  b  b'iwo  of  the  posts ;  to  the 
bese  nail  firmly  flat  boards  c  c,  1  inch 
of  the  breadth  of  the  intended  thick- 
1.  Provide  struts  c  c  c,  2  J  inches  wide  by 
d  place  them  between  the  posts  in  the 
Lown  in  the  figure,  one  at  each  side ; 
Mu  to  the  boarding  c  c.  Having  pro- 
ard  setting  mortar,  or  mixture  of  gyp- 
sand,  or  other  *  easily  made  cement, 
oard,  of  dimensions  sufficient  to  cover 
it  of  the  large  diamond-formed  open- 
orarily,  yet  firmly,  either  to  the  outside 
>f  the  posts ;  next  procure  a  number  of 
broken  and  angular  stones  of  all  sizes, 
iing,  however,  that  which  could  pass 
ring  3  inches  diameter;  place  these 
3  interstices  formed  by  the  struts  e, 
lem  as  carefully  as  possible,  so  as  to  be  flush,  or  nearly  so,  with 
ie  and  inside  face  of  posts.  Having  thus  well  fitted  the  spaces, 
»  press  well  in,  from  the  side  opposite  to  that  on  which  the  flat  board 
arily  fastened,  the  thin  mortar  or  cement — taking  care  that  it  shall 
Y  mix  and  permeate  through  the  interstices  of  the  stones  packed  up 
the  timbers.  Having  thus  carefully  filled  in  one  portion  with  the 
i  cement,  remove  the  flat  board  to  another  portion,  and  proceed  as 
The  rough  places  afforded  on  each  side  of  the  wall  by  the  projecting 
f  small  stones,  will  afibrd  an  excellent  hold  for  the  outside  finishing 
3r  plastering.  The  roof  can  be  made  in  exactly  the  same  way,  care 
m  to  place  the  flat  boards  on  the  under  side  of  the  timber,  and  allow- 
ment  a  longer  time  to  set.  A  house  made  on  this  principle  will  be 
»mical,  quickly  constructed,  and  almost  absolutely  fireproof. 
^heUer-Sheds, — In  fig.  596  we  give  the  plan  of  a  shelter-shed  to  be 
the  comer  of  four  fields,  from  each  of  which  a  door  leads  to  interior 
In  case  two  of  the  four  fields  be  in  g^rass  at  the  same  time,  a  fence 
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could  be  pnt  acmBi 
our  pasture-fields. 

F^SM. 


gate  at  each  end. 
the  end  elevation, 


the  middle  of  the  shed.  Of  such  sheds  Uiem  are  too  fe*  " 
In  fig.  597  we  give  plan  of  balk  foundation  fc»  tba  dj"- 
In  fig.  598  side  eleratiou,  showing  arnu^ement  of  li'' 
bera :  a  a  door-spacea ;  b  b  upright  posts  and  cheek-pili 
of  door-spaces ;  cc  roof-timbers;  d  d,  t  «bncct.  lilt 
599  wo  give  end  elevation.  These  walls  an  M  ^ 
high,  but  they  would  be  anfficiently  high  at  9  fr«t 

1377.  Covered  Dung-Shed.~la  fig.  600  we  givfl  fl* 
of  covered  dung-shed  as  introduced  in  Belgian  fa»* 
practice  by  Baron  Peers,  at  Ooslcamp,  near  ft^S* 
In  fig.  601  we  give  an  end  elevation  and  wctioo;  *■* 
in  fig.  602  a  side  elevation.  In  the  plan,  fig.  600,  >" 
two  double  gates  d  d  on  each  side  of  the  shed,  f«  ** 
ingress  and  egress  of  the  dung,  aa  f  and  e  are  one  draw 
The  shed  is  60  feet  long  outside  wvUs,  and  37  in  widdi.  b 
fig.  601,  a  a  is  a  pit,  dug  4  feet  below  the  gronod  b  b,  vitb^ 
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ipet  of  brickwork  3  feet  above  the  gronnd,  and  the  bottom  is  paved  with 
>k ;  c  c  c  c  are  posts  7  feet  high  above  the  parapet ;  d  is  the  roof,  and  ecA 
ble  gate.  In  fig.  602,  a  a  is  Uie  parapet,  6  6  the  roof^  c  c  doable  gates,  and 
the  side-posts. 

Fig.  600.  ' 
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Fig.  603. 
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Fig.  003. 


^78.  The  Americans  are  jastlj  celebrated  for  their  timber  constructions.  In 
603  we  give  a  section  of  a  bam  48  feet  wide 
be  central  portion  being  the  bam  floor,  24 
i  by  42;  the  right  and  left  hand  divisions 
ig  the  cow-stables,  each  12  feet  wide.  The 
^  of  the  posts  is  18  feet,  the  pitch  of  the 
'  ^ ;  the  projection  of  rafters  over  sides  2  feet. 
dotted  lines  show  the  windows.  In  a  ftitnre 
iooy  the  internal  arrangement  of  American 
•B  or  fiurm  buildings  will  be  fully  illustrated. 
179.  A  style  of  framing  known  as  '^  balloon  " 
oir  being  rapidly  introduced  in  the  United 
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States ;  with  extreme  lightness  it  possesses  great  strength.  All  mortiM  Imli^ 
tenons,  auger  holes  are  avoided  in  the  conntmotion,  thos  ininring  the  ptftnl 
integritj  of  the  timbem.  NaiU  alone  are  need  in  the  manner  heieafte  ilht- 
tratetl,  and  advantage  taken  of  the  fnll  tensile  and  compressible  stmigdi  it 
the  timber.  For  the  follotving  illnatrations  and  descriptions,  we  are  Iniebted 
to  the  American  Cultivator. 

1380.  Fig.  G04  shows  a  portion  of  a  balloon  frame,  drawn  in  isometiialpR- 
spective.  This  is  sufficient  to  show  the  whole  manner  of  constmctiaii,  dw 
other  parts  of  the  baildiag  being  a  repetition.  The  manner  of  secoriag  dn 
different  timbers  is  shown  in  figs.  605  and  606 — the  nails  being  driven  cdagmUji 
as  in  fig,  605,  and  in  a  manner  to  secure  the  greatest  amount  of  strength.  In 
fig.  605,  a  is  the  comer  stud,  4  inches  b;  4;  b  i  joists,  5  by  3;  e,  Sbyi  b 
fig.  606,  d  is  the  joist,  e  stud. 


r 
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1381.  The  sizes  of  the  different  pieces  of  timber  in  a  frame  of  thigriW^- 
Btlls,  3  inches  by  8  ;  comer  studs,  4  by  4;  otlier  studding,  2  by  4;  plaie,lbyl' 
side  strips,  or  side  girts,  1  by  4  ;  rafters,  3  by  6,  or  2^  by  5  will  do;  coflw*.! 
by  4;  floor  joists,  3  by  8,  or  maybe  2  by  7.  Rafters,  studdings,  wdjoi* 
are  16  inches  between  centres. 

1382.  Small  buildings  of  this  character,  not  calculated  for  heavy  stoapi 
may  have  all  timliers  2  feet  between  centres.  Small  buildings  of  one  Bf<"'^ 
as  tool-houaeB,  granaries,  cottages,  &c.,  will  be  perfectly  strong  and  lecoRi " 
all  the  timbers  above  the  first  floor  joists  are  ripped  from  common  lj-maift'* 
platik — thus  make  studdings,  ceiling  joists,  ond  rafters,  H  inch  by  5. 

1383.  For  large  barns,  etorebouses,  tie,  larger  sizes  will  be  requiwA  J" 
weight  and  power  necessary  to  injure  a  building  with  3  by  8  studding,  *''''  * 
double  row  of  bridging,  is  more  than  is  ever  practicaUy  applied  to  mysttf 
house. 

138-1.  The  lining  of  a  lialloon  frame  adds  immensely  to  its  strength,  P"*?" 
larly  so  if  put  on  diagonally;  it  may  be  done  outside  or  inside,  thonglio''™ 
whole  the  inside  is  preferable.     If  done  outside,  it  should  be  carried  orsrw 
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and  nailed  to  it;  the  sill  being  wider  than  the  studding,  in  order  to  get  a 
ger  bearing  on  the  masonry,  and  the  floor  joists  being  in  the  waj,  does  not 
nit  of  inside  lining  being  pat  on  in  the  same  manner.  Close  or  continnons 
ing  is  not  necessary  for  strength,  but  for  dwelling-houses  adds  much  to  the 
raitb.  Large  buildings,  not  used  as  dwelling-houses,  can  be  sufficiently  well 
loed  by  diagonal  strips  of  1-inch  board,  6  inches  wide,  nailed  to  the  studding 
ode,  6  feet  apart  Where  vertical  siding  is  used,  these  same  strips  can  be 
t  on  in  the  same  manner  outside  the  studding.  Let  the  strips  run  over  the 
1  and  be  nailed  to  it.  Between  the  strips  on  the  sill,  nail  an  inch  board,  and 
is  then  ready  for  upright  or  battened  siding.     Small  out-buildings,  bams,  &c., 

not  require  any  diagonal  bracing. 

1385.  This  kind  of  framing  possesses  many  advantages  —  the  labour  of 
iJdng  mortise  holes,  &c.,  is  dispensed  with ;  and  as  any  one  timber  can  be 
noved  without  detriment  to  the  structure,  repairs  are  easily  made  — r  the 
Lole  indeed  may  be  renewed  timber  by  timber.  Those  requiring  full  infor- 
ktioD  as  to  the  system,  may  apply  to  Mr  George  E.  Woodward,  architect,  335 
oidway,  New  York,  United  States. 

SuBDiTisiON  Third — Ircn  Corutruetion. 

1386.  Section  First — Beams, — Li  fig.  607  we  give  a  section  of  the  best 
tn  of  a  cast-iron  beam ;  in  fig.  608  a  plan ;  and  in  fig.  609  an  elevation.  It 
U  be  observed  from  fig.  608,  that  in  plan  the  shape  of  the  flanges  is  not  rec- 
ignlar,  but  that  it  tapers  from  the  middle  towards  the  ends  a  a  in  the  form  of 
able  parabolas,  with  the  vertex  at  the  middle.  By  this  arrangement  the 
antity  of  metal  in  the  bottom  flange  is  reduced  without  deteriorating  the 
GDgth  of  the  beam.  The  ratio  of  the  strength  of  this  beam,  and  that  with 
^  equal  flanges,  as  in  fig.  610,  is  as  4075  to  2368,  which  was  long  considered, 
1  is  now  by  some  stiU  considered,  the  best  form  of  cast-iron  beam. 


Fig.  607. 
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1387.  In  fig.  611  we  give  at  ft  5  an  elevation  of  a  cast-iron  girder,  calculated 
f  a  span  of  18  to  20  feet  be-  „„  -„ 

^6en  the    bearings.     In   the 


S  fig.  608,  it  will  be  ob-    .r" ]' 

^ed  that  the  shape  of  the 


>wer  flange  is  parabolic ;   but 

I  die  extremities  of  this  are 

)o  naiTOw  for  bricks  or  beams  *       o 

)  lie  on,  the  plan  of  the  beam 

I  fig.  611  is  modified,  so  that 
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Fig.  612. 
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the  bottom  flanges  are  parallel,  as  at  a.     In  fig.  612,  at  a  5  c  (/,  we  give  a  sec- 
tion of  this  girder,  of  which  the  following  are  the  dimensions :  the  width  of 

bottom  flange  a  b,  14  inches,  its  thid:- 
ness  If  inch;   the  top  flange  c  d^  A^ 
inches    broad,    and  {  inch    thick;   the 
VP  total  depth  ff  A,  20  inches ;  the  thickness 

of  the  rib  at  «,  1^  inch ;  at  y^  I  inch. 
Beams  of  tliis  size,  placed  9  feet  apart, 
are  calculated  to  support  on  the  flooring 
22  to  24  cwt  on  each  square  yard ;  the 
weight  of  flooring-beams,  &c.,  or  of  the 
arches  which  may  be  used  to  support  the 
n  floor,  being  extra.  In  fig.  612  we  also 
give  a  section  of  a  girder  where  the 
weight  per  square  yard  is  less  than  just 
stated,  namely,  from  12  to  13  owl  per 
yard.  Breadth  of  bottom  flange  9^  inches,  thickness  1^  inch;  breadth  of  top 
flange  2f  inches,  tliickness  f  inch,  total  depth  18  inches ;  thickness  at  section 
of  rib  corresponding  to  €,  1  inch ;  thickness  corresponding  to  /,  |  inch. 

1388.  In  fig.  613  we  illustrate  a  method  of  filling  in  the  spaces  between  tb^^ 

girders  with   the   binding-joists  a 
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8  inches  by  5 ;  the  bridging-joiste  b 
6  inches  by  2 ;  and  the  flooring-plan^^^' 
c  c.     Another  method  is  shown  in  il^y 
614,  where  shoes,  as  a,  are  cast  in  iiHrMe 
side  of  the  girder,  in  which  the  joists  d 
are  laid ;  c  is  a  front  view  of  the  sbo^ 
Ceiling-joists,  as  d,  may  be  suspend ^*d 
from  tbe  under  side  of  the  girder  Yyy 
bolts  and  nuts,  in  passing  through  pr"<> 
jectin<j^  Kna<^s  e  cast  into  the  IwttoEi 
llciiige,  as  is  tlie  snaf^  r/  in  lig.  G13. 
1389.  A  very  little  consideration  of  the  form  of  the  p^irder  now  illustratL-*^^' 

and  of  the  way  in  which  it  is  calculated  toresi*^^ 
any  superincumbent  weight  that  is  laid  upon  ^  ^"f 
will  show  that  the  method  of  placing  the  crot^^' 
joists,  or  binding -joists,  (m  one  side  of  tl^*\, 
flange,  as  shown  in  fig.  G13,  or  in  one  side  ^" 
the  rib,  as  in  fig.  G14,  is  wrong.  The  most  cO^' 
rect  method  is  to  place  the  cross-joists  at  on^^^ 
on  the  top  flanges  of  the  girders,  stretching  frcF^^ 
girder  to  girder.  On  this  point  Mr  Fairbaim  r^^' 
marks  :  "  Supj)orting  the  load  on  one  side  of  tl 
flange  is  wrong  in  princi])le,  and,  to  a  certain  extent,  injurious  in  practice ;  b 
that  method  has  many  conveniences,  and  in  practice  we  are  frequently  caller^ 
upon  to  abandon  self-evident  jirinciples,  in  order  to  meet  the  requirements  C 
different  stinictures.  Under  such  circumstances,  when  the  load  is  on  one  siJ 
of  the  girder,  the  flange  should  bo  carefully  constructed,  in  onler  to  bring  th* 
bearing  of  the  cross-beam  as  much  as  possible  into  the  centre  or  vertical  plan 
of  the  girder."  In  fig.  G13  we  illustrate  the  method  which  Mr  Fairbaim  recom 
mends  to  connect  a  wood  cross-beam  with  the  girder :  small  projections  e 
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made  in  the  lower  flange  at  the  places  where  the  cross-beams  d  are  to  rest ;: 
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are  made  in  these,  by  which  the  cross-beam  d  is  bolted  to  the  flange, 
lethod  the  whole  of  the  cross-beams  and  girders  are  nnited  together, 
girder  will  be  prevented  from  *'  canting/  as  the  strain  has  a  tendency 
he  top  flange  inwards,  and  to  force  the  top  flange  outwards,  thns  pro- 
lateral  strain  upon  the  girder,  which  would  in  a  great  measure  be 
Y  the  bolts  in  the  cross-beams.     The  best  security  for  girders  loaded 
y  will,  however,  be  good  broad  flanges,  cast  upon  the  top  and  bottom 
irder  to  resist  the  lateral  thrust  of  the  cross-beams." 
¥hen  the  cross-beam  or  binding-joist  is  of  cast-iron,  and  of  the  same 
the  girder,  Mr  Fairbaim  recommends  an  arrangement  to  be  adopted, 
i  in  fig.  615,  a  narrow  shelf  a  being  cast  on  the  side  of  the  flange, 
3nd  of  the  girder  to  the  other  (not  merely, 
noted,  at  the  places  where  the  cross-beams 
this  would  give  a  sufficient  bearing  for 
3eam  by  forming  the  ends,  as  shown  in  the 
tf ;  and  the  bolt-holes  c  should  perforate 
d  rib  as  near  as  possible  to  the  neutral 
)  girder."     The  cross-beam  is  shown  at  h. 
Vith  reference  to  this  plan  of  perforating 
,  and  also  of  making  perforations  for  pass- 
^h  the  tie-bolts,  often  used  in  trussing 
^rders,  Mr  Fairbaim  says,  that  in  ^'  cast- 
•rs,"  even  where  the  hole,  or  rather  tlie 
nediately   surrounding    the   aperture,    is 
rengthened,  ''  such  a  process,  ^  not  fatal, 
to  say  the  least  of  it,  exceedingly  in- 
[  have,"  he  continues,  ^'  decided  objections  to  anything  like  perfora- 
ast-iron  girders ;  and  it  is  even  with  some  reluctance  I  would  have 
8  through  tlie  neutral  axis,  imless  thickened  so  as  to  compensate  for 
taken  out;   besides,  it  is  exceedingly  objectionable  to  cut  off  the 
I  between  the  two  resisting  flanges  of  a  girder,  or  to  damage  in  any 
a  casting  of  this  description.     There  is  nothing  I  should  be  more 
about  than  the  cutting  or  boring  of  any  part  of  a  well-proportioned 
id  I  believe  there  is  nothing  so  dangerous  in  the  hands  of  persons 

ted  with  the  laws  which  govern  the  strength  of  these  important 
it 

[r  Fairbaim  remedies  the  evil  arising  from  the  use  of  perforated 
the  plan  illustrated  in  fig.  616.  It  is  of  essen- 
tance  that  the  bottom  flange  shall  not  be  per- 
le  cross-beam  being  supported  only  by  hook- 
be  other  method  is  to  lay  the  cross-beams  at 
the  girders. 

There  tie-rods  are  used  to  truss  the  girders  and 
eir  lateral  movement,  it  is  important  that  they 
placed  in  the  proper  position.  This  practically 
offit  of  the  arch,  in  which  position  the  tie-rods 
rate  the  "  neutral  axis "  of  the  beam.  The 
point  of  tension  of  the  tie-rods  is  at  the  bottom 
ige;  but  this,  although  the  safest,  is  not  the 
enient  position  in  practice,  as  the  tie-rod  would 
3h  across  the  chord  of  the  arc.  Tie-rods  should  never  be  placed 
arch  near  the  top  of  the  girder.     For  cases  where  the  weight  to 
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be  fiapported  is  eqnal  to  13  cwt  per  sqnare  yard,  the  fiectional  area  of       ^ 
tie-rods  should  not  be  less  than  3  square  inches  for  every  20  feet  in  widtL^ 
the  building ;  where  the  weight  to  be  supported  is  equal  to  24  cwt  per  sgfc^^ 
yard,  the  area  should  be  increased  to  nearly  5  square  inches. 

1394.  As  aheady  noticed,  par.  1391,  Mr  Fairbaim  objects  to  all  peifoiatiw 
in  girders,  as  in  cases  where  tie-rods  are  used ;  he,  however,  has  objectioiw  to 
the  use  of  tie-rods  on  other  grounds,  which  we  here  give :  ^^  In  tnissing  a  out- 
iron  girder,  I  would  much  rather  give  the  strength  to  the  girder  itself  tban 
depend  upon  a  malleable-iron  truss.  The  two  materials  are  widely  different  in 
character,  the  one  being  ductile,  and  subject  to  elongation  under  a  severe  teofllo 
strain,  and  the  other  rigid  and  firm  under  compression :  they  seldom,  if  erer, 
agree  (if  I  may  use  the  expression)  well  together;  and  during  the  whole  of  my 
experience,  I  have  found  it  safer  and  better  to  keep  them  separate.  Beiidefy 
the  effect  of  tightening  or  screwing  up  the  truss-rods  has  a  tendency  to  tbrow 
increased  strain  upon  the  girder,  or,  vice  versoj  upon  the  rods  thenuBelfefl;  fl» 
fact,  an  ignorant  person  screwing  up  the  trusses  might  do  serious  injmy  w&r 
out  ever  being  aware  of  having  done  so.  Altogether,  I  have  now,  and  ilwtjs 
had,  an  objection  to  trussed  girders,  whether  composed  of  duuns  or  rods:  I 
have,  therefore,  no  hesitation  in  recommending  a  perfectly  simple  and  weD' 
proportioned  girder,  free  from  encumbrances  of  all  kinds." 

1395.  Where  truss-rods  are  used,  Mr  Fairbaim,  in  his  work  On  the  Ajflka^ 

tion  of  Iron  to  Construction^  recommends,  at  p.  IMy 
the  following  method  : — a  a,  fig.  617,  repres^tha 
flange  of  beam  in  plan,  h  the  rib,  whiph  is  tLick- 
ened  at  the  part  c,  through  which  the  tie-rodi  ptn^ 
A  rectangular  hole  is  made  in  this  part,  throag)>> 
which  the  tie-rods  d  e  are  passed  in  opposite  direD— 

— 1  tions,  the  ends  /  catching  on  the  rib  of  the  bemiv 
^  and  the  whole  secured  by  a  cotter^.  The  diameter rf 
the  rods — if  wrought-iron — d  and  «,  may  be  Jor  frf" 
an  inch.  '^  This  connection  is  probably  the  best,  a^ 
the  rods  are  not  weakened  by  cotter  holes,  and  ir^ 
simply  formed  into  single  gibs,  with  shoulder^ 
pulling  against  the  beams,  on  each  side,  and  a  ke^ 
between.'* 

1396.  Defects  of  Cast-Iron  as  compared  with  Wrought-Iron  Beams, — ^Withtb^ 
pillars,  cast-iron  girders,  and  brick  arches,  buildings  are  not  so  safe  or  strong 
as  might  bo  expected.     "Cast-iron  cannot,"  remarks  Mr  Fairbaim,  "be  d^^ 
pended  upon,  even  in  the  best  form,  and  for  several  reasons — \VLf  nneqn^^ 
contraction  in  the  cooling  of  the  metal ;  the  brittle  nature  of  the  material-  9 
imperfections  and  flaws  in  the   castings;  and  its  liability  to  break  witho«»* 
warning.     As  regards  the  first  point,  we  labour  under  great  uncertainty  in  cgk^" 
seciuenco  of  the  '  shrinkage '  or  contraction  of  the  metals  during  the  proce^ 
of  cooling.     A  casting,  even  when  well  proportioned,  will  suddenly  'snap? 
witliout  any  ajiparent  cause.     Exposure  to  rain,  or  intense  firost  diuJDg  tb^ 
night,  not  unfrequently  produces  fracture ;  and  on  these  occasions,  rupture  take* 
place  with  a  loud  noise  like  the  report  of  a  pistol.     On  minute  examinatioo,  tlH> 
injury  is  at  once  seen  to  have  arisen  from  the  presence  of  an  immense  tensi/^ 
strain  in  the  immediate  vicinity  of  the  fracture,  which  is  generally  found  to  b* 
greatly  enlarged,  and  an  enonnous  force  is  required  to  bring  tlie  parts  again  into 
contact.     Tiiis  unequal  and  dangerous  force   of  tension,  existing  within  toe 
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ing  itself,  appears  to  me  to  be  produced  by  one  of  two  oauses,  either  from 
jual  rates  in  the  time  of  cooling,  whereby  the  crystalline  process  is  seriously 
aged,  or  from  imperfect  mixture  of  the  metals,  whence  the  shrinkage  is 
kter  in  one  part  than  in  another,  and  from  which  would  follow  unequal 
rees  of  tension  of  the  parts.  Great  care,  therefore,  should  be  observed  in 
ings.  It  should  be  seen  that  the  metals  are  well  mixed,  and  that  the  moulds 
attems  are  so  proportioned  as  to  insure  uniformity  in  the  rate  of  cooling, 
se  are  practical  operations  of  some  importance,  and  the  moulds,  after  run- 
;*,  should  be  covered  closely  up,  and  as  much  time  as  possible  given  for 
Lning,  by  a  slow  rate  of  cooling,  a  greater  degree  of  perfection  in  crystalline 
cture.  The  second  cause  of  danger  is,  that  all  crystalline  bodies  are  of  a  more 
Je  and  uncertain  character  than  those  which  are  of  a  fibrous  structure ;  and 
nought-iron  possesses  more  ductility,  and  partakes  in  a  greater  degree  of 
Latter  quality,  it  is  better  qualified  to  sustain  heavy  weights  and  shocks 
L  cast-iron ;  and  its  high  powers  of  resistance  to  a  tensile  strain  render  its 
ication  in  the  constructive  arts  an  object  of  primary  importance  to  all  those 
leoted  professionally  or  otherwise  with  the  erection  of  buildings.  The 
iiiority  of  its  resisttmce  .to  tension  is  not,  however,  its  only  recommendation, 
he  new  forms  and  conditions  under  which  it  can  be  manufactured  and 
led,  in  position  and  distribution,  to  resist  compression,  is  another  powerful 
tnmendation  of  it  as  a  safer  and  lighter  substitute  for  cast-iron.  Another 
Dt  of  cast-iron  is  the  impossibility  of  discovering  imperfections  which  may 
K>ncealed  under  the  surfieu^  of  a  casting,  and  which  frequently  baffle  the 
tdny  of  the  keenest  observer.  These  defects  are  by  no  means  uncommon ; 
repeated  instances  have  occurred  wherein  castings,  presenting  every  appear- 
»  of  perfection,  have  been  found  to  contain  the  elements  of  destruction, 
)T  in  concealed  air-bubbles,  or  in  the  infusion  of  scoriaB  which  had  been  run 
the  moulds,  and  skinned  over  by  a  smooth  covering  of  apparently  sound 
Now,  this  can  never  occur  in  the  wrought-iron  beams ;  as  the  different 
esses  of  manufacture,  such  as  puddling,  forging,  7)iling,  and  rolling,  are 
oient  to  cause  any  imperfection  calculated  to  endanger  the  soundness  of  the 
^a  to  be  detected.  It  will,  however,  sometimes  occur,. that  minute  particles 
Km©  will  be  inserted  between  the  laminas  or  bars  from  which  the  plates  are 
•^ ;  but  this  does  not  materially  affect  the  strength,  excepting  only  in  the 
of  boilers,  where  they  form  blisters  when  exposed  to  intense  heat  In  the 
^^tion  of  bearers,  these  defects  are  of  less  consequence,  as  they  do  not 
>ti8ly  impair  their  strength." — On  the  Application  of  Iron  to  Building  Purposes^ 
fc8,  49.     Weale,  London. 

^S7.  In  view  of  these  and  other  defects  of  cast-iron  fireproof  constructions, 
the  great  weight  of  the  girder,  wrought-iron  beams  have  been  introduced 
^  marked  success.  Mr  Fairbaini,  than  whom  no  more  practical  authority 
^  matters  connected  with  construction  can  be  cited,  thus  remarks  on  their 
t  • — "  From  the  increased  safety  and  greatly  increased  strength  of  the 
^^ght-iron  beam,  it  appears  to  me  to  bo  in  every  respect  adapted  to  the  con- 
action  of  fireproof  buildings.  It  offers  much  greater  security,  and  is  free 
Dtt  the  risk  of  those  accidents  which  not  unfrequently  occur  with  cast-iron 
^^ins,  and  which  have  created  so  much  alarm  in  the  public  mind.  .  .  «  It 
w  becomes  a  consideration  of  some  importance  to  exhibit  the  advantages 
lich  may  be  gained  by  its  introduction  on  a  large  scale  into  the  building  of 
chooses,  cotton  and  flax  mills,  and  dwelling-houses,  which  require  protec- 
^  bom  risk,  whether  arising  from  weaknesSi  from  the  employment  of  a  dan- 
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jj9rra»  nuierialy  or  from  fire.  In  these  erections,  it  will  be  found  exceedinglj 
wmsubhe^  irrespectively  of  the  sense  of  security  which  the  nature  of  iixe  matmul 
itf  sore  to  establish  in  the  public  mind.  Impressed  with  these  oonyicdoos,  I 
:tnapw£tatingly  recommend  its  adoption  to  the  architect  and  engineer;  and  pro- 
vTnitfd  the  laws  which  govern  its  strength  be  carefully  attended  to,  I  have  eveiy 
EWkiCQ  to  believe  that  a  few  examples  will  not  only  give  entire  confidence  in  iti 
pcversv  but  tliat  increased  experience  will  elicit  improved  conditions,  and  pro- 
bttUj  better  forms  for  its  application.^' 

1398.  In  fig.  618  we  give  a  section  of  the  ^' plate  beam  "  which  Mr  Fairiwim 
most  approves  of.  The  leng^  between  the  bearings  for  this  ex- 
ample is  30  feet,  and  the  breaking  weight  at  the  oentre  is  27i 
tons,  uniformly  distributed  over  its  surface  55  timeB :  one-fooith 
or  one-third  of  this  should  be  the  amount  laid  upon  it  The 
total  depth  is  22  inches  ;  the  breadth  of  bottom  flange  5^  inchei; 
its  thickness  f  inch ;  the  breadth  of  upper  flange  7^  indies;  and 
thickness  ^  incL  The  thickness  of  the  middle  plate  is  |^  of 
an  inch.  As  will  be  seen  from  the  sketch,  the  beam  is  oamposed 
of  a  central  plate,  with  angle  irons  riveted  on  each  side  at  the 
upper  and  lower  edges.  There  is  very  little  difierence  between 
the  cost  of  a  girder  of  this  kind  and  that  of  a  cast-ircm  giido 

calculated  to  bear  the  same  weight ;  but  the  wronght-iron  girder  is  onlj  ooe- 
third  of  the  weight  of  the  cast-iron,  and  therefore  costs  less  for  carriage,  audit 
easier  erected  and  put  in  its  place,  besides  possessing,  as  we  have  shown,  the 
advantages  of  increased  safety. 

1399.  In  fig.  619  we  give  a  section  of  a  rolled  beam,  after  the  manner  of 

rails,  adapted  for  wroo^- 
iron  fireproof  constructioD ; 
the  length  a  b  being  20  feet. 
The  width  of  bottom  flaogo 
is  4  inches,  and  thicknes^' 
^  an  inch;    of  top  flaDga^ 
4  inches,  and   thickness  ^ 
inch  ;   the  thickness  of  nfc^ 
c  I;   total  depth  of  beai*:*' 
15  inches. 

1400.  In  fig.  620  we  sho^^ 
the  method  of  fixing  tb.«^ 
tie  -  rods  to  wrought-iro  «^ 
beams ;  a  a  the  upper  flan^^^ 
of  beam,  b  b  the  tie-rod,  ^ 
inch  broad  and  §  thick;  e  i^ 
a  part  cross  section  of  beam,  d  d  tie-rod. 

1401.  We  here  append  the  dimensions  of  cast-iron  girders,  and  joists  or 
binders,  for  a  few  of  the  most  useful  spans,  calculated  for  loads  of  280  llx  po^ 
square  foot  of  floor,  this  including  the  material  resting  upon  the  floor,  as  g»^" 
or  machinery,  and  the  weight  of  the  joists  and  the  flooring  materials.    Fig.  6^^ 
will  illustrate  the  different  measurements :  thus,  a  b  is  the  bottom  flange;  cd 
the  top  flange ;  e  the  "  thickness  of  rib  "  at  the  bottom  ;  /  the  thickness  at  top/ 
g  h  total  depth  of  girder. 

1402.  The  following  are  the  sizes  of  main  girders  adapted  to  support  2icwt 
|)er  H<iuare  foot.  A  floor  of  30  feet  square,  900  superficial  feet,  supports  a  W 
of  1 1 1  tons  5  cwt.    The  dimensions  of  the  girder  are  as  follows :  length,  32  ie«t} 


Fig.  619. 
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extreme  depth,  from  ^  to  A,  fig.  612,  30  inches ;  bottom  flange  a  5,  2.4  inches 
n  breadth,  4^  inches  thick ;  top  flange  c  d,  S  inches  broad,  4f  inches  thick ; 
hickness  of  rib  at  «,  3^  inches  ;  at^  2  inches.  For  a  room  of  25  feet  square, 
;he  floor  of  which,  625  feet  superficied,  supports  nearly  81  tons :  length  of  girder, 
\7  feet ;  breadth  of  bottom  flange  a  5,  21  inches,  thickness  4f  inches ;  breadth 
kf  top  flange  c  d^  6^  inches,  thickness  2^  inches;  depth  pf  girder  g  A,  24 
nches ;  thickness  of  rib  at  «,  2 J ;  at  ^  If.  For  a  room  20  feet  square,  the 
loor  of  which,  400  feet  superficial,  supports  a  weight  of  50  tons :  lengtii  of 
girder,  22  feet ;  breadth  of  bottom  flange  a  5,  15  inches,  thickness  3  inches ; 
xreadt^  of  top  flange  c  dy  5^  inches,  thickness  1^  inches ;  depth  of  girder  g  A, 
f4  inches;  thickness  of  rib  at  e,  2  inches ;  at/,  1^  inch.  For  a  room  of  16 
bet  square,  the  floor  of  which,  256  square  feet,  supports  28  tonSi  the  length  of 
he  girder  is  18  feet ;  the  breadth  of  bottom  flange  a  5,  14  inches,  its  thickness 
t  inches ;  breadth  of  top  flange  c  dj  A^  inches,  its  thickness  |  inch ;  depth  of 
jeam,  ^  A,  18  inches ;  thickness  of  rib  at  e.  If  inch ;  and  at/,  1  inch. 

1403.  The  following  are  the  dimensions  of  binders  or  joists  adapted  for  the 
foregoing  cases,  and  still  illustrated  by  ^g,  612 :  For  a  bearing  of  30  feet,  with 
a  distance  of  6  feet  from  centre  to  centre  of  joists,  the  weight  supported  is  22^ 
toiiB|  at  2}  cwt.  per  square  foot.  Leng^  of  joist  25  feet,  breadth  of  bottom 
flange  a  5,  18  inches,  thickness  2^  inches ;  breadth  of  top  flange,  6  inches, 
thickness  1|  inch;  depth  of  joist  ^  A,  18  inches;  thickness  of  rib  at  6,  If; 
at  f,  1^.  For  a  bearing  of  25  feet,  the  distance  from  centre  to  centre  of  joists 
being  6  feet,  the  weight  supported  is  nearly  19  tons.  Length  of  joist  25  feet ; 
breadth  of  bottom  flange,  ah,  IS  inches,  thickness  2^ ;  breadth  of  top  iiange 
*  ^»  ^1  thickness  1^  inch;  depth  of  joist  g  h,  12  inches;  thickness  at  «,  If 
)ch;  at/  1^.  For  a  bearing  of  16  feet,  with  the  joists  6  feet  apart  from 
^ntoe  to  centre,  the  weight  supported  is  12  tons.     The  length  of  joist  is  16 

the  breadth  of  flange  a  6,  8  inches,  its  thickness  2  inches ;  the  breadth  of 
c  d,  S  inches,  thickness  1  inch ;  depth  of  joist  ^  ^  12  inches ;  thickness 
at  e,  1^  ;  at  /,  1  inch.  For  a  very  full  table  of  the  sizes  of  girders  and 
for  a  variety  of  spans  and  depths,  we  would  recommend  the  reader  to 

le's  Engineer's  Pocket-Book  for  1855-56  (6s.) 


Fig.  821. 


■■^  -404.  Section  Second — Columns. 

^  •405.  Cast-Iron  Columns,  and  Junctions  with  Girders  or  Beams. — Where  the 
^'K^kdation  on  which  the  column  rests  is  good  hard 
the  simplest  method  of  fixing  or  bedding  is 
in  fig.  621,  where  a  is  the  foundation-stone, 
a  socket  cut  into  it  to  receive  the  neck  b  of  the 
.mn  c.  Care  must  be  taken  to  have  the  end  of  the 
perfectly  flat. 
^  -^OiS.  Where  the  foundation  is  of  brick  or  soft  stone, 
^^^i^t-iron  plate  g  g,  fig.  622,  should  be  let  into  the  top 
"^lie  stone  a ;  the  plate  has  a  collar  or  projection  6, 
^^ch  passes  into  the  aperture  of  the  pipe  of  the 
^lonm ;  the  solid  parts  of  the  column  fit  into  the  parts  c  c\  d  shows  the  pillar 
**^Hected  with  the  base. 

1407.  Fig.  623  represents  the  method  of  fixing  the  column  at  foundation  in 
^^^tton  factories ;  a  a  the  stone-bed,  resting  on  two  or  three  brick  courses ;  b  b 
^  c«8t-iron  plate,  bolted  to  the  stone,  and  provided  with  a  circular  projection  c 
""*^e  hollow  end  of  the  column  d  passes  over  this ;  e  e  shows  a  plan  of  the 
^hole.     For  supporting  beams  of  20  to  25  feet  span,  the  diameter  of  column 
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shtmld  bo  8  incbes ;  the  thickneea  of  metal  at  the  bottom  of  1|  inch,  wi  { 
at  the  top.  For  beams  of  18 -feet  span,  the  diameter  may  be  reduced  toToiii 
inches ;  tlie  size  of  base-plate  e  e  or  b,  Rg,  623,  beiug  from  2  to  2J  feet  iqnn 
Mr  Fairbairn  states,  "  tliat  the  base  of  the  lower  colamna  shoold,  in  ever;  cu)| 
be  coiiBidcrably  enlarged,  and  the  ends  faced  in  the  lathe;  liie  baae-[^^ 
which  receives  it,  should  also  he  iaced.  This  is  the  more  necessary,  i>  it 
gives  an  even  surface  for  the  purpose  of  levelling  the  plate,  and  mffiuf'^f 
tlie  vertical  position  of  the  column." 

1408.  The  tup  nf  the  pillar  or  column  moBt  be  specially  adapted  to  mein 
the  girders  or  joists  which  rest  npon  it 
■'^^v-'l  A  method  of  doing  this  is  shownitSg' 

I     f     I  €24,  where  the  top-plate  b  is  leftiqatit, 

and  has  along  two  of  its  edges  witgt'* 
projections  c  c ;  the  space  between  the* 
ehould  be  wide  enough  to  alio*  tbe 
girder  to  bo  inserted  easily,  with  t  littto 
on  each  side  to  allow  of  expansion:  ^ 
shows  the  plan  of  top-plate.  Vhe)* 
there  are  two  storeys  to  the  bnildingit* 
ono  row  of  columns  has  to  rett  npi* 
the  other  immediately  beneath,  tbe  beet 
method  to  adopt  ia  to  have  the  neck  /  " 
the  lower  pillar  e  prolonged,  and  "iwe 
hollow,  to  receive  the  end  g  of  the  nppsf 
pillar.  The  neck/must  be  longenongk 
to  bo  flush  with  or  a  little  above  tbe  top 
«dge  of  the  girder,  wlieu  it  is  lud  upon  the  cap  of  the  lower  pillar  e. 
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Fig.  026. 


i9.  Fig.  625  shows  another  method  of  connecting  one  base  of  npper  oolnmn 
ihe  cap  of  lower  one,  of  which  the  upper  part  a  receives  the  lower  part  h 
imn.  The  socket  a  and  part  b  should  both  be  carefully  faced  in  the  lathe 
ore  accurate  fitting. 

0.  Where  the  caps  of  columns  in  rows  are  tied  to- 
r  by  truss-rods — which  run  at  right  angles  to  the  line 
tms-— as  the  ties  a  a,  fig.  626,  connecting  the  columns 
placed  opposite  each  other — the  method  recommended 
'  Fairbaim  is  the  best  which  can  be  adopted  to  secure 
8-rods. 

1.  In  fig.  626  c  c  is  part  of  cap  of  column,  with  slot 
in  each  side,  as  d.     The  tie-rods  e  e  are  terminated  with 


Fig.  626. 
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68  or  bent  points,  which  grasp  the  cap  of  the  column,  and  are  secured 
her  by  driving  in  the  key/ 

12.  There  are  various  methods  in  use  to  join  girders  together,  lying  on 
ips  of  columns.  The  simplest  is  illustrated  in  fig.  627,  which  represents 
a  of  the  top  of  two  girders,  the  ends  a  c  and  b  d  oi  which  are  expanded 
langes,  to  allow  of  bolt-holes  to  be  made.     The  side  view  is  seen  at  e. 

13.  The  method  adopted  where  a  circular  neck  is  made  to  the  cap  of  the 
m,  as/in  fig.  624,  is  illustrated  in  fig.  628.  In  this  form  of  joint  the  ends 
)  girders  b  b  and  c  c  are  expanded  into  semicircular  flanges,  which  embrace 
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the  neck  f,wf  and  /  in  figs.  624  and  627,  and  ore  secured  by  bcJts  and  ^^ 
The  Bide  view  is  showii  at  e/  fig.  628. 

1414.  In  place  of  joining  the  two  beams  with  bolts  and  nnts,  as  shown  xab 
629,  projecting  horns  a  b  may  be  cast  in  the  ends  of  the  circular  part  t/ife 
r^^  ^  beams  c  d,  whjoli  m- 

Fig.  Rii.  brace  the  cap  e;  tbtw 

two  homabeiDgMaind 
by  wnmght-inu  dtqi 
or  clips /j. 

1415.  When  fior 
girders  meet  on  the  cqi 
of  a  column  wi&  ned, 
as  at  /  fig.  6ST,  tin 
ends  of  the  girden  in 
expanded  intoflugnof 


the  form  ae  shown  infi^ 
630,  at  6  and  c  Wbtit 
four  of  these  are  pot  U- 
gether,  the  enda  fen  i 
figure  as  ahoinil?^ 
dotted  lines  he,ti, 

1416.  jtvufM  y 

Wrought -Irm  Btm 
with  Catt-Iron  Cclimi. 
—Id  fig.  631  we  dm 
bow  this  is  elected: 
a  the  central  holltni  it 
column  ;  b  the  aqU" 
part  of  the  cap  c  e,  gainst  which  tlie  ends  of  the  two  beams  abut ;  angle-iiM 
e  e,  e  e  are  secured  to  the  neck  of  column  by  the  bolts  //,  which  pass  thnxi^ 
the  part  a,  and  are  aecured  by  nnts.  The  angle-irons  e  c,e  etae  liveW  tt 
the  beams,  as  shown  in  the  front  elevation  oX  g  g,  g  g. 

1417.  Section  Third — Roof$. — In  fig.  632  we  give  a  skeleton  diagnuo  of* 
roof  adapted  for  a  span  of  18  feet,  and  in  which  the  principals  are  placed  at  a  il>^ 
tance  of  7  feet  apart.  The  following  are  the  dimensions  of  parts : — The  riNU 
camber  of  tie-mds  from  n  to  &  —  6  inches  ;  from  n  to  c,  4  feet ;  diameter  of  lie-Ridi 
a  d,\  iacli ;  diameter  of  king-bolt  i  e,  §  incli.  The  following  are  the  dioieDaoiii 
-of  the  rafiors  c  d,  c  g,  of  wliich  the  riglit  hand  of  fig.  633  is  a  Bectioo: 
Width  of  table  a  b,  fig.  633,  3  inches;   thickness  of  do.,  ^  inch;  total  ie^ 


from  c  to  (/,  2i  inches;  tliickness  of  rib  e  f,  f  inch.     Tlie  following »f  "^ 
dimensions  of  the  struts  e  6,/ 6,  lig.. 632,  of  which  the  left  hand  of  Gg- ^ 
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ion :  Width  of  table  g  h,ll  inch ;  thickness  of  do.,  J  inch  ;  depth  from 
inch ;  thickness  of  rib  k,  \  inch. 

Details  of  Roof  in  fig.  632. — In  fig.  634  we  give  detail  drawings  of 
z  or  shoe,  in  which  the  lower  terminations  of  the  rafters  e  or  g  are 
a  is  the  wall-plate,  to  which  the  shoe  b  b  is  bolted  by  bolts  c,  or,  in 
being  secured  to  a  wall-plate,  the  shoe  may  be  at  once  built  into  the 
the  recess  in  which  the  end  of  the  rafter  e  is  placed.  To  the  front  of 
a  snag  /  is  cast,  which  is  embraced  by  the  jointed  end  of  the  tie-bolt 
*  g  b^  fig.  632),  and  secured  thereto  by  bolt  and  nut 
Fig.  635  is  the  plan  of  shoe ;  a  the  recess  for  rafter,  b  the  snag  for 


Fig.  084. 
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In  fig.  636  we  give  a  sketch  of  another  form  of  shoe,  in  which  the  tie- 
inserted  in  an  aperture  and  secured  by  a  key  b  ;  c  the  end  of  tlie  rafter, 
id  view  d  is  the  recess  for  the  rafter,  e  the  aperture  for  the  tie-bolt 


Fig.  636. 
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In  ^g,  637  we  give  plan  and  elevation  of  the  shoe,  in  which  the  upper 
the  rafters  d  c,  g  c,  fig.  632,  are  secured.  The  ends  of  the  rafters  a  a 
)fi*  at  right  angles,  as  at  5  and  c,  and  are  passed  into  slots  made  in  the 
B  of  the  shoo.  The  king-bolt  d  is  passed  into  a  circular  aperture  in  the 
ie  of  shoe,  and  secured  by  a  cotter  key  c ;  /  is  the  recess  for  ridge-pole. 
Ian  of  lower  side,  g  g  are  the  slots,  in  which  the  rafters  a  a  are  inserted, 
K^ured  therein  by  rivets  or  bolts;   h  the  central  aperture,  in  which 
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the  king-bolt  d  is  inserted* 
recess  for  ridge-pole. 


In  plan  of  upper  side,  k  k  dots  (or  nfien^  1 1 
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1422.  In  fig.  638  wo  give  Bide-elevation,  and  elevation  and  plan,  showiDg 
method  of  connecting  foot  of  king-bolt  c  b,  fig.  632,  feet  of  struts  e  h.fb^^ 

inner  ends  of  tie -rods  a  (2,  0f 
^'^''^-  In  fig.  638  the  ends  a  a  of  tbe 

stmts  b  b  are  inserted  in  leceaNi 
made  in  the  cast-iron  shoe  c;  ^ 
the  under  side  of  the  shoe  ^ 
snags  (f  d  are  provided,  to  wUi 
the  ends  of  the  tie-rods  e  «« 
jointed.  The  king-bolt  /  !»««■ 
through  an  aperture  in  the  c&i^ 
of  the  shoe,  and  is  tightened  op 
by  a  nut  ^,  fitted  on  the  screwed 
lower  end  of  king-bolt/.  In  ^ 
plan  of  under  side  of  shoe,  h  * 
the  nut  of  king-bolt,  1 1  snags  to 
which  the  tie -rods  are  jointei 
In  the  side  elevation  h  is  die  re- 

• 

cess  in  which  the  end  of  stmt  is 
inserted,  I  the  snag  to  wliich  the  end  of  tie-rod  is  jointed,  m  the  king-bolt 

1423.  In  fig.  639  wo  give  another  method  of  joining  the  feet  of  struts  «mw/i 
and  the  ends  of  the  tie-rods  a  d,  a  g,  fig.  632.  In  fig.  639  the  ends  of  the  tie- 
ro'lH  a  and  h  are  finished  with  circular  eyes,  and  plates  cCydd  are  secured  to  then* 
by  br^ltfl  e  e^  e  e  passing  tlirough  circular  holes  and  secured  by  nuts.  The  f^^ 
of  the  rafters  //  are  bent  so  as  to  lie  flat  on  tlie  upper  plate  c  c,  and  are  seemed 
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klid  plate  e  c  and  eyes  of  tie-rods  a  5  by  the  bolts  e  e,  e  e.  The  king-bolt  g 
lees  throngh  the  central  aperture  in  the  plates  c  c,  d  d,  and  is  screwed  np 
xints.  In  the  plan,  h  h  are  the  upper  sides  of  rafters,  i  i  the  sides  of  upper 
tes  corresponding  to  c  c,  A:  the  nut  of  king-bolt,  I  m  the  nuts  corresponding 


Fig.  eso. 
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1424.  A  third  method  of  effecting  the  junction  of  the  struts  and  tie-rods 
shown  in  fig.  640,  in 

nich  the  tie-rods  a  and  ^'  ^' 

pass  into  holes  in  the 

Loe,  and  are  secured  by 

>y8  or  cotters  c  c.     The 

X)g-bolt(f  passes  through 

central  aperture,  and  is 

'Cared  by  the  nuts  e  e. 

I  the  end  view,  /  is  the 

iig-bolt,  g  the  recess  in 

bich  the   ends  of   the 

fots  are  placed,  h  the 

►erture  into  which  the 

d  of  the  tie-rod  b  passes. 

1425.  In  fig.  641  we  give  view  of  end  of  tie-rods  ad,  a  gin  fig.  632,  of  which 
a,  fig.  641,  is  the  side,  b  c  the 

*n  of  jointed  end;  the  snag  d, 
r*  638,  passing  into  the  part  5, 
'd  the  whole  being  secured  by  the 
It  d  passing  through  the  holes 
d  tightened  up  by  the  nut  e.  The 
^ter  termination  of  the  tie-rods, 
^«re  they  are  secured  to  the  snag 
the  rafter-shoe  in  fig.  634,  at  g, 
B  precisely  the  same  as  here  shown. 

1426.  Fig.  642  shows  the  method  of  connecting  the  upper  end  of  strut  b  c, 
?•  632,  with  the  rafter  c  g.  The  rafter  is  shown  at  a  a,  fig.  642.  Two 
^ought-iron  plates  b  b — one  on  each  side  of  the  web  of  the  rafter — are  secured 
f  rivets  c.  Into  the  space  between  these  two  plates  the  end  of  the  strut  d 
'inserted,  this  being  terminated  by  a  line  e  parallel  to  face  of  rafter  a  a.  The 
lites  b  b  are  secured  to  the  end  of  the  strut  d  by  rivets  f^  as  shown.     We 
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Fig.  641. 
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aim  in  fig:  642  a  plan  in  which  the  plates  g  are  shown  secured  to  tlie 
hh\  it  bein^  the  bolts  and  nuts  by  which  the  plates  are  secured  to  the 
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1427.  Double  Roof  for  Wide  Spans. — The  same  form  of  trass  now  illustrated 
may  be  used  in  forming  the  roof  of  a  wide  building,  as  the  cow-bjre  1 1  of  tke 
Suborbial  Farm-Steading  for  Dairy,  in  Plate  YI.,  the  plan  of  roof  of  wbich  is 
shown  in  fig.  10,  Plate  X.,  and  the  span  of  which  is  58  feet 

1428.  Fig.  643  shows  the  arrangement  of  roof  trusses.  A  row  of  pillars  or 
east-iron  columns  a  being  placed  down  the  centre  of  building  at  distanoeB  of  S 
feet  apart,  the  inner  ends  of  the  trusses  b  rest  on  shoes  secured  to  the  oips 
of  the  columns,  the  outer  ends  c  c  to  shoes  on  the  walls  d  d.  For  a  span  of 
29  foet  the  following  will  be  the  dimensions  of  the  parts  of  the  truss,  the  letteis 
of  reference  being  those  in  fig.  632  :  Camber  of  tie-rods  from  a  iob^S^  inchNI 
height  from  6  to  c,  5  feet  8  inches ;  diameter  of  king-bolt  b  Cj  1  inch ;  diamet^ 
of  tio-r^xl  ad,  l\  iucli.  The  dimensions  of  rafters  and  struts  are  as  follows,  tbs 
letters  of  reference  being  those  in  fig.  633 :  rafters,  width  of  table  a  5, 2j 
inches  ;  thickness  of  table,  ^  inch ;  depth  from  c  to  d,  3  inches ;  thickness  of 
rib  e  /,  |  inch  ;  struts,  width  of  table  g  h,2  inches ;  thickness  of  table  \  is^i 
depth  from  j  to  i,  2  inches ;  thickness  of  rib  k,  ^  inch* 


Fig.  643. 
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1429.  Details  of  Roof  in  Jig.  643. — All  the  details  are  of  the  same  constraction 
as  those  for  truss  in  fig.  632,  with  the  exception  of  the  shoe  for  the  feet  of 
rafter  at  the  junction  of  trusses  at  tlie  point  6,  fig.  643.  In  fig.  644  we  p'^  * 
side  elevation  of  the  shoe  for  this  part:  a  tlie  upper  part  of  column;  ^^^P 
(if  same,  to  which  the  shoe  is  bolted ;  tlio  ends  of  the  rafters  c  c  are  pas^ 
into  recesses  formed  in  the  shoe  ;  d  d  are  snags  to  which  the  ends  of  the  ^^ 
hkIh  e  e  are  jointed;  /a  slot,  tlirough  which  the  truss-rods  coDnecting  *"* 
niWB  of  pillars  or  columns  together  are  passed,  and  which  are  secured  as  shown 

in  /Iff.  C^'2C^^ 
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1430.  Iron  Tmu  without  King-Bolt. — In  fig.  645  we  give  the  drawing  of  a 
nu  of  this  kind  adapted  for  spans  from  18  to  30  feet.  The  span  fff,  in  fig. 
IS,  10  25  feet 
"he  king-bolt  c  b 
■  ^apensed  with, 
od  two  Btmts 
'  t,de  are  used, 
ritt  tie-bolts  c  e, 

A     The  dotted 
nugiahftOxiA 

i,d  h,  show  the 

ontion  of  the  strats  and  tie-bolts  before  being  braced  up  into  the  podtions 
^Hnni  b;  the  black  lines. 

1431.  Details. — In  fig.  646  we  give  a  side  and  end  elevation  of  a  form  of 
W-iron  stmt  adapted  to  this  form  of  truss :  a  a  part  of  the  rafter,  b  b  the  stmt, 
Scored  by  the  bolt  c.  In  the  side  elevation  d  is  the  lower  part  of  the  stmt,  e  t 
»e  ndea  of  the  upper  part,  /  the  place  ia  which  the  rafter  a  a  is  put,  g  k  the 
9\t    In  fig.  647  we  give  side,  and  in  fig.  648  edge,  elevations  of  the  lower 


>t  of  the  Btmt  aa,bb,  fig.  646,  provided  with  a  bolt-hole  at  c.    The  part  of  the 
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tie  showD  at  e,  fig.  647,  correspondfi  to  tlie  tie  e  /  in  fig.  645 ;  the  ti«  at  i( 
Flu.  sts.  ^S-  ^^^)  ^°  *^^  tie  e  6  e  iafig.  645;  the  part  of  the  tie  at;, 

fig.  647,  to  the  ties  e  c,  fig.  645.  The  whole  of  these  ties, 
SA  d,  e,g,  fig.  647,  are  Becaied  to  the  strut  a  a,ib  hy  die 
bult/.    In  648,  a  £  the  atrat,  dg  the  ties,  and/the  bolt. 

143:2.  Ill  fig.  649  we  give  a  front,  and  in  fig.  650  a 
aide  elevation  of  the  aasemblage  of  nUtere,  ridge-pol«, 
bi-ackbt,  and  tiea  for  a  roof,  as  of  fig.  645;  the  same  letters 
i-efeiringto  bothfignrea:  a  a  the  rafter-head,  or  box,  fomied 
f  two  cast-iron  platea,  which  embrace  the  ends  e  of  the 
rafters,  and  are  seonred  by  bolts  //.  They  are  provided 
with  two  Bnaga  b  b,  Xo  which  the  ties  k  k  are  bolted  by 

the  boltB  d  d;  the  brackets  jr ^,  cast  to  the  sides  of  an, 

support  the  ridge-pole  box  or  shoe  AA  in  the  cavity  t  of  which  the  ridge-pole  rests. 


.1 


1433.  Wo  give  in  fig.  C51  the  elevation  of  anotiier  method  of  joining  the 
asBomblage  of  parts  ehown  in  fige.  649,  650,  where  a  a  is  the  cast-iron  ahoe,  h 
the  recesB  for  ridge-pole,  c  tlie  rafter,  d  e  the  line  of  tie-rods  e  e,  fig.  645,  of 
which  //,  fig-  651,  is  v.  side  elevation,  anil  g  g  edge,  showing  part  which  em- 
braces the  shoe  a  a. 

1434.  Shoe  for  Feet  of  Rafters. — We  give,  in  fig.  652,  an  elevation  of  shoe 
for  tho  feet  of  the  rafters  eg,  c/  in  fig.  645  :  a  ^e  rafters,  h  the  bolt  which 
secures  the  shoo  to  tlio  wall-plate,  c  that  which  secures  the  gutter,  d  the 
boIt<liole  for  securing  tlio  end  of  tic-rod.  In  the  plan  below,  e  is  the  end  of  tlw 
tie-rod,  with  circular  eye  f,  h  tho  bolt,  secured  by  the  nut  i,  t  the  recess  into 
which  the  end  of  rafter  passes. 

1435.  In  fig.  G53.  in  tho  upper  part,  end  view  of  shoe  is  given  :  a  the  enJ 
of  tie-rod,  b  tho  circular  eye  of  the  same,  c  the  bolt  securing  it  to  the  snags  d  d, 
e  tho  nut,/tho  recess  for  end  of  rafter.  In  aootion  below,  ^  is  a  front,  and  k  a 
aide  view  of  tlie  eye  of  tie-red  ii. 
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1436.  In  fig.  654  we  give  side  elevation  of  upper  part  of  anotber  fona  rf 
Btrat  adapted  for  the  tmss  in  fig.  645,  in  which  a  a  is  the  rafter  at  part  4% 
645,  the  bolts  b  h  securing  the  stmt  c  to  the  same. 

1437.  In  fig.  655  we  give  side  elevation  of  the  lower  part  of  strut  flfl^te- 
minated  with  a  circular  plate  h  5,  in  the  periphery  of  which  apertures  are  ottie, 
in  which  the  ends  of  the  tie-rods  cdt^xe  inserted,  these  being  seemed  bybyi 
shown  by  the  dotted  lines. 


Fig.ttSL 


Fig.  C54. 
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1438.  Iron  Trusses  with  Queen- Bolts, — Of  this  class  of  roof  for  spans  fiom  ^ 
to  40  foot,  we  give  a  skeleton  diagram  in  fig.  656  for  a  span  of  30  feet,  and  o( 
which  the  following  arc  the  dimensions  :  camber  of  roof  from  e  to  dj9  bches; 
rise  of  roof  from  c?  to  a,  6  feet ;  distance  apart  of  king-bolt  d  and  queen-bolti/ 
and  g,  5  feet ;   diameter  of  king-bolt  d  a,  1  J-  inch ;  diameter  of  queen-bolti 
//>  f  of  ^^  "ich  ;  of  queen-bolts  g  g,  ^  inch.     Dimensions  of  rafters  and  sM 
the  letters  of  reference  being  tlie  same  as  in  ^g.  633  : — Rafters,  width  of  tiW 
a  bj  2 J  inches  ;  thickness  of  table,  f  of  an  inch  ;  depth  from  c  to  d^  3  iachetl 
thickness  of  rib  c  /,  §  inch.     Struts,  width  of  table  ^  ^,  1 J  inch ;  thicfaw** 
of  table,  ^  inch  ;  depth  fromj  to  i,  2  inches ;  thickness  of  rib  I:,  iV  ^^^ 
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1439.  Details  of  Tmss  in  f 9-^^^ 
the  scale  for  aU  of  which  is  given  in 
fig.  657. 


DETAILS  OF  TRUSa  303 

.  658  is  a  sectional  drawing,  etiowing  connection  between  foot  of 
1  strata :  a  a,  a  a  the  tie-bolte;  c  c  the  Rtruts;  d  d  the  kiug-bolt;  / 
king-bolt ;  b  b  bolts  which  pass  through  the  ends  of  the  stmts  c  c, 
Dd 


iBses  through  the  central  aperture  i,  and  the  whole  are  seemed  b; 

passing  through  tho  holes  e  e. 
;.  659   shows  the  method  of  attaching  the  upper  end  of  a  stmt 

a  a  is  the  rafter,  i  (  a  plate  (there  is  a  corresponding  plate 

side)  attached  to  the  rafter  hy  b.  bolt  passing  through  the  plates 
3r  at  d.     The  end  of  the  strut  c  is  cut  off  to  suit  the  slope  of  the 
iwn  by  the  dotted  lines,  and  passed  between  the  two  plates  above 
nd  secured  by  rivets  or  bolts — rivets  being  osually  employed, 
e  method  of  joining  tho  foot  of  stmt  m  and  of  queen-bolt /with  the 

d,  fig.  656,  is  illustrated  in  fig.  660,  where  a  a  is  the  tie-bolt 
:iig  with  tie-bolt  c  d,  fig.  656),  d  the  stmt,  e  the  lower  collar  of  the 
terminating  in  a  bolt  b,  passing  through  tho  stmt  d,  upper  washer 
a  a,  lower  washer  e,  and  secnred  by  nut  /  Fig.  661  shows  the 
bolt  a  a,  fig,  660,  with  the  expanded  part  at  the  aperture  6,  through 
olt  b,  fig.  660,  passes  ;  e  is  the  section  of  tho  tie-boll. 

Fig.  K9. 
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1143.  Fig.  662  illu8trat«8  tbo  metbod  of  forming  tlio  conuoctioti  beiween 

Pi_  „,  upper  cud  of  the  queen-bolt  c,  fig.  660,  with  Um 

rafter  a  a,  fig.  C59.  In  fig.  662,  thr  upper  part 
uf  the  (|u<:im-bolt  ia  jototed  ns  at  (f,  and  providid 
with  two  eye-holes  ut  «  a.  The  plates  *  A,  Kg.  65%". 
jmes  betwoeu  the  forks  a  a  of  tlie  end  of  the  queen-' 
i)()it  in  fig.  662;  and  a  bolt  is  passed  through  t)i»' 
bolt-holtB  in  a  a,  and  the  bolt-hole  rf  in  6  6,  fig.  659^ , 
and  is  eocorod  by  a  nut  In  fig.  662,  h  ehons  !n 
side  view  tlie  bolt-holes  at  a  a,  c  the  sdotian  of  tlMi 
qneen-tiolt /,  fig.  6^6  (f  inch],  and  e  the  socUen . 
of  c(UPen-bolt  g  \\  inch),  also  in  iig.  656. 

\\M.  Fig.  6S3  iUuBtrates  the  method  of  join" 

-  -  -  ^^  upper  estreniities  of  the  two  rafters  in  a  fc, 

fig.  656,  the  ends  of  wliich  arc  cut  off  at  right  angles  to  the  direotian  of  thdr^ 
luugth,  as  (shown  bjf  iho  dottt'd  linea  of  d  and  d,  fig.  663.     The  king-bidl-^ 
head  a  a  a  is  made  (if  caal-  ^ 
'^x  ""*■  iron ;  and  space  U  provided 

between  its  two  pn>jecting 
L'uda,  as  sboivn  at  a  n,  fig.  ^ 
G64,  into  which  the  ends  or"^f 
tlie  rafters  are  insert^,  BBd,^^j 
secured  by  bolts  and  nuts  ot^r^j 
liveta  passing  throngh  tli^^^^ 
"  bead  "  a  o,  fig.  663,  and  lifc-,«i 
rafters.  The  upper  part  c 
the  head  is  tenninated  b; 
recess  /  formed  between  tw 

plutes  f  i;  fig.  663,  into  wliit if, 

the  ridge-pole  ia  plaoed.  ^^■n 
the  solid  part  of  the  head 
core-hole  is  cast,  into  \ ' ' 
is  passed  the  upper  end  of 
the  king-bolt  b  c;  this  it 
fixed  by  a  key  driven  throu^^t 
slots  made  in  tbe  bead,  a^^BKl 

the  key-seat  in  the  bolt.  _ 

1445.  Fig.  665  is  an  end  view  of  king-bolt-head;  a  a  the  slot  into  which  t-^^ 
_    ---  rafter  is  passed,  b  b  tlie  part  sustaining  the  ridgo-po- -^*i 

c  the  king-bolt    Fig.  664  is  the  plan  of  the  king-bo-^*- 

1446.  In  fig.  666  we  give  side  elevation  of  shoe,  "* 
which  the  lower  ends  of  rafters  a  b,a  c,  fig.  656,  ^^•'' 
secured  ;  a  a,  fig.  666,  the  end  of  fhe  tie-rod  b  c,  ^^*8- 
656,  which  passes  into  an  aperture  cast  in  the  shc:^^^^^^ 
and  secured  by  a  cotter  and  gib  b ;  d  end  of  raft^^^'' 
secured  by  the  bolts  e  e. 

1447.  Fig.  667  is  a  front  view  of  the  shoe,  which  _^^^ 
built  into  the  wall,  A  form  of  shoe,  as  in  fig,  63^^^' 
may  be  adopted. 

1446.  The  following  are  the  dimensiouB  of  the  p 
of  wrought-iron  roofs  of  varioos  spans ;  for  these  v 
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0  indebted  to  a  valuable  table  in  Weale's  Engineer'^  Pocket-Book  fir  1855-56 ; 
r  other  sizes  we  refer  to  tlie  book  iteelf. 

1449.  For  a  20-feet  span,  as  in  fig.  632,  tlie  rise  in  the  centre  from  a  to  5  in 
inches ;  &am  &  to  c,  4  feet ;  diameter  of  the  tie-rod  db,gb,  £  inch ;  of  the  king- 
>lt  (  c,  g  inch. 

1450.  For  a  25-feet  span,  as  in  fig.  645,  the  rise  from  a  to  b,!^  inches  ;  from 
to  c,  5  feet ;  diameter  of  the  tie-rod  e  b,  b  e,  1  inch ;  of  king-bolt  b  e,  ^  inch. 

1451.  For  a  30-feet  span,  as  in  fig.  656,  the  rise  from  e  to  tf ,  9  inches ;  from 
to  a,  5  feet.  The  distance  from  king-bolt  a  d  to  the  queen -bolts//,  g  g,  & 
et  respectivel;.  Tbo  diameter  of  tie-rod  b  d,  d  c,  l^  inch;  the  diameter  of 
ng-bolt  a  d,  §  inch  ;  of  queen-bolts//,  §  inch  ;  of  qneen-bolts  g  g,^  inch. 

1452.  For  a  span  of  35  feet,  the  truss  as  in  fig.  656,  the  rise  from  e  to  i^  10^ 
ches  ;  from  dU>  a,l  feet.  The  distance  from  king-bolt  a  d,  and  queen-posts 
f,  and  from  queen-posts  //  to  those  g  g,5  feet  10  inches.  The  diameter  of 
e-rod  b  d,  d  c,  king-bolt  a  d,  queen-bolta//aDd^^,  the  same  as  for  span  of 
D  feet,  as  in  paragraph  1451. 

1453.  For  a  span  of  40  feet,  truss  same  as  in  fig.  656 ;  rise  from  e  to  <j^  12 
icbes  ;  from  tf  to  a,  8  feut ;  distance  between  king-bolt  d  a  to  qneen-bolts  //, 
A  each  6  feet  8  inches  ;  diameter  of  tie-rod  b  d,d  c,  1 J  inch ;  of  king-bolt, 
inch;  of  queen-bolts //  J  inch  ;  and  of  queen-bolts  g  g,  §. 

i454.  For  a  span  of  45  feet,  same  truss  as  in  fig.  656,  but  with  a  tliird  pair 
queen-posts,  ripe  from  e  tod,  13J  inches;  from  d  to  a,  9  feet;  distance  between 
Dg-bolts  and  queen-posts,  and  between  queen-posts,  each  5  feet  7 J  inches; 
unetor  of  tie-rod  6  c,  IJ  hich;  ofking-bolt,  1^  inch;  first  pair  of  queen-bolts, 
neb ;  second  pair,  j  ;  and  third  pair,  §. 

1455.  For  a  span  of  50  feet,  the  truss  same  as  in  span  of  45  feet,  the  rise 
en  c  to  d,  fig.  656,  15^  inches ;  from  d  to  a,  10  feet ;  distance  between  king 

1  queen  bolts  each  6  feet  3  inches;  diameter  of  tie-rod  i  c,  I J  inch;  of  kin  g- 
I-t,  Ij  inch;  of  first  pair  of  queen-bolts,  linch;  of  second  pair,  |;  and  of  third 

1456.  In  fig.  633  we  give  section  of  the  rafter  ab,  a  c,  and  strut  mm,hh,\a 
•  656.  The  following  are  the  dimensioDS  of  rafters  for  the  various  spans  now 
*cribed: — 20-feet  span,  total  depth  fi'om  c  to  d,  fig.  633,  5^  inches,  width  of 
»  table  o  6  2,  thickness  of  top  table  i,  thickness  of  the  rib  e  /| ;  25-feet 
»«,  c  d  3  inches,  a  b  2j,  thickness  of  a  6  J-,  thickness  of  rib  e  /  | ;  30-feet 
An,  c  d  3  inches,  a  h  2^,  thickness  of  a  &  ^,  e  /  | ;  35-feet  span,  e  d  3} 
^lies,  a  b  2J,  thickness  of  a  6  g,  e/^;  40-feet  span,  c  d  4  inches,  a  b  3}, 
lokneaa  of  a  6  ^,  e  f\;  45-feet  span,  e  d  4j  inches,  a  b  3  J,  tliickness  of  a  6 
1  «  f-fg ;  50-feet  span,  c  d  4^  inches,  a  b  3|,  thickness  of  a  i  -j^,  of  ef  g. 

1457.  The  following  are  the  dimensions  of  the  struts  or  btsces  of  the  above 
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spans  : — ^Let  j  f,  ^^.  633^  be  the  depth  of  the  stnit,  g  h  widih  of  table,  k  ffae 
thickness  of  rib,  and  let  m  represent  the  thickness  of  table.  Then,  for  a  spin 
of  20  feet :  j  i  2^  inches,  ^  A  2,  A:  §,  and  m  ^.  For  a  span  of  25  feet:  j  i  3 
inches,  ^  A  2^,  A;  §,  m  ^.  For  a  span  of  30  feet :  j  t  3  inches,  g  h  2},  it  f,  n  f. 
For  a  span  of  35  feet :  j  i  3^  inches,  ^  A  2|,  A:  ^,  tn  §.  For  a  span  of  40  feet: 
j  i  4  inches,  g  A  3^,  A;  |,  m  ^.  For  a  span  of  45  feet :  j  t  4^  inches,  ghZ^^ 
k  ^j  m  /g^.     For  a  span  of  50  feet :  j  i  4f  inches,  ^  A  3|,  fc  f ,  m  ^. 

1458.  Iron  Roof  for  Horse-Walk  of  Thrashing-Mill, — In  fig.  668  we  give  the 
plan  of  horse-walk  ;  a  a  bam  wall,  b  b  collar  beam,  8  inches  by  6,  to  support 
hanger  for  vertical  shaft  of  mill ;  c  c^  c  Cj  shears,  8  inches  by  4,  framed  inio 
collar  b  5,  and  stayed  by  the  braces  d  d]  e  e  the  columns  supporting  the  rafters 
and  collar-beam  b  5. 

1459.  In  fig.  669  we  give  a  skeleton  roof,  showing  disposition  of  the  raflen, 
&c. :  a  a  the  cast-iron  columns,  b  b  the  rafters,  c  c  the  tie-bolts,  d  d  struts  or 
braces,  e  king-bolt. 


Fig.  668. 


Fig.  669. 
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Fig.  670. 


1460.  Details  of  the  Roof — In  fig.  670  we  give  elevation  of  the  shoe  wbi 

supports  the  ends  of  the  collar-beam  b  5,  ^g* 
and  the  ends  of  two  of  the  rafters  ;  a  the  column  to 
the  cap  6,  of  which  the  shoe  c  is  secured  by  bolts  and 
nuts ;  d  the  end  of  collar-beam,  which  is  received  into 
a  recess  made  in  the  shoe,  and  kept  in  its  place  bj  > 
bolt ;  e  the  end  of  the  rafter.  A  stud  /  is 
to  the  rafter,  and  provided  with  an  eye,  to  which 
tie-bolt  g  is  jointed.  To  steady  the  two  cdinnns 
supporting  the  collar-beam  {/,  a  tie-bolt  may  bB  used, 
stretching  from  one  column  to  the  other,  secured  at 
the  ends  to  the  eyes  of  snags  A,  cast  in  the  caps  of 
the  colunms.  As  two  columns — out  of  the  aasem- 
blage  employed  to  support  the  roof — only  are  required 
to  support  the  collar-beam,  the  shoes  for  receiring 
tlie  feet  of  the  other  rafters  do  not  require  to  have 
recesses  for  receiving  the  ends  of  collar-beams,  as  m 
fig.  670 ;  the  shoe  required,  however,  will  be  the  same 
as  in  ^g.  670,  with  the  exception  of  the  part  to  re- 
ceive end  of  collar- beam. 

1461.  In  fig.  671  we  give  a  drawing  of  the  ^' 
bolt-head  which  receives  the  upper  end  of  the  king-bolt  e,  fig.  ^^%  and  the 
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terminatioii  of  the  rafters  at  the  point  /.     In  fig.  671  a  a  is  an  elevation 
head,  b  the  king-bolt,  passing  through  an  aperture  in  the  centre  of  head, 

icnred  by  a  nut  c.     In  the  plan,  d  d  d  are  the  recesses  which  receive  the 

>f  the  rafters ;  e  the  nut  of  the  king-bolt 

2.  In  fig.  672  we  give  the  cast-iron  box  or  shoe  for  receiving  the  ends 


Fig.  on. 


Fig.  672. 
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the  point  g,  and  to  which  also  the 
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3  strats  d  d,  Bg,  669,  wliich  meet  at 
of  the  tie-boltB  c  c  are  jointed.  In 
72  we  give  the  shoe,  in  which  a 
Qg-bolt,  secured  by  the  nuts  h  b ; 
le  recesses  which  receive  the  ends 
a  struts  d  d,  fig.  669  ;  and  d  d  the 
)lts  c  c,  fig.  669  ;  e  e  struts,  corre- 
ling  \jodd,  fig.  669.  The  tie-bolts 
are  jointed  to  the  snags  ffff  by 
8  of  eyes,  through  which  and  the 
)lt8  bolts  are  passed ;  g  the  aperture 
gh  which  the  king-bolt  a  is  passed. 

63.  In  fig.  673  we  illustrate  an- 
method  of  joining  the  assemblage 

ruts  d  df  and  tie-bolts  c  c,  hg,  669, 
e  shoe.  In  fig.  673,  a  the  king- 
passing  through  the  shoe  b;  c  c 
struts,  secured  to  the  shoe  by 
x)lts  d  d  and  nuts  e  e;  //  the 
}  to  which  the  tie-bolts  g  g  are 
jd.  The  lower  figure  is  a  plan  of 
ihoe,  with  the  ends  of  the  struts 
ted. 

64.  Outters  for  Iron  Roofs — Gutter  for  Single  Roof — In  fig.  674  we  illus- 
a  method  of  forming  the  gutter  of  an  iron  roof,  in  which  a  is  the  wall  on 
1  rests  the  shoe  for  rafter  b.  The  flange  c  of  the  rafter  b  is  continued 
the  butting  end  c,  and  carried  outward  beyond  the  wall  a.     The  zinc  or 
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iron  roan  or  glitter  d  is  riveted  to  the  end  of  ^e  flange  c,  as  shown  in  the  phn 
of  under  side  of  flange  in  the  left-hand  figure,  where  e  is  part  of  the  flnge^ 


Fig.  674. 


uuiiBii  or  XHuM  fivor-— •C4I.C  IN  no.  657. 


ffhody  of  roan  or  gutter  dj  which  is  continued  along  the  line  of  wall  from  eud 
to  end,  heing  riveted  to  the  end  of  the  flange  of  each  principal 

1465.    In  fig.  675  we  give  another  form  of  gutter:    a  a  is  tbe  gutter- 


Fig.  676. 
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box,  secured  to  the  wall  by  bolts  and  nuts  b  b,  as  shown.  The  hack  of  the 
gutter-box  c  is  extended  upwards,  and  forms  a  part  d  at  the  same  angle  tf 
the  angle  of  lino  of  rafters  e,  the  lower  flange  of  which  is  bolted  to  the  gutter- 
box  by  the  bolt  /  and  nut  g.  The  rafter,  instead  of  breaking  off"  flush  with  the 
inside  of  gutter-box,  may  be  extended  across,  as  shown  by  the  dotted  lines  A,«id 
rest  on  tlie  cornice  t  of  tlie  box. 

14G6.  In  fig.  G76  we  give  a  dmwing  of  another  method  of  forming  a  gutter, 
in  which  the  rafters  are  secured  to  shoes  a  a,  resting  on  columns  5,  which 
are  made  hollow,  and  conduct  the  water  from  the  roofs  to  the  drains.  At  the 
back  of  the  shoe  a  flange  c  is  cast,  to  which  is  secured  the  wrought-iron  g^^' 
ter  d  d,  by  the  bolt  and  nut  e  e.     A  down  pipe  (placed  at  intervals  in  the  length 
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T  d  d,  corresponding  to  the  distance  between  the  colamns  b)  f  is  con- 
ly  a  flange  to  the  flange  g  of  the  elbow  A,  which  condncts  the  water  to 
rior  of  the  column  h. 

Fig.  «76. 


(iASr-IRO}(  OOTTER,  LXADTKO  WAT»R  TO  BOLLOW  0»  OOLUVW— 

804LA  IN  no.  667. 


Outters  for  Double  Roofs. — ^In  the  double  roof,  of  which  we  gave  the 

of  rafters  at  b,  in  the  central  column,  in  fig.  643,  we  now  show  a  method 
ng  the  gutter  by  bending  galvanised  iron  to  tlie  form  as  shown  at  b^ 
ting  it  to  the  flanges  of  the  rafters. 

In  fig.  677  we  give  another  method  of  forming  this  central  or  valley 
n  which  a  hoUow  part,  a  a,  is  cast  in  the  centre  of  the  shoe  b  b,  c  the 
the  tie-bolt,  e  the  down  pipe,  leading  the  water  to  the  centre  of  column, 
I  the  shoe  b  b  is  bolted. 

In  fig.  678  wo  give  another  form  of  gutter  for  a  double  roof:  a  a  the 


Fig.  678. 


Fig.  G77. 


OX,  of  cast-iron,  secured  to  the  wall-plate  or  column  by  bolts  and  nuts 
the  rafters,  secured  to  the  angular  pieces  d  d  hj  bolts  and  nuts  as 
The  rafters  may   be  continued,  as  shown  by  the  dotted  lines,  and 
by  bolt  and  nut. 
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1470.  Corrwjaied  Iron  Rooft. 


—When  t.lio  surface  of  a  plate  of  iron  is  1i 


a  series  of  ridges  and  fiuTxtwa.  a»  «  ft, 
fig.  679,  a  series  nf  arcLes  is  amngetl, 
which,  abutdiig  against  each  other,  en- 
alilo  weights  laid,  or  a  preEXtire  inail«, 
upon  the  upper  auriace  to  Iw  reaivtrd, 
nndor  circumBtances  in  which  tlui  same 
piece  of  iron,  if  flat,  would  he  lieiit  and 
doubled  up.  In  %.  G79  c  rf  is  die  eleva- 
tion of  plate  a  b;  and  e  /'shows  how,  by 
giving  a  curve  to  the  plate  a  i,  so  aa 
to  form  it  into  an  arch,  still  grciUcr 
strength  may  be  given  to  tho  plate — w:^ 
=m,.t!..,.o  ..„-  n..T..  much  BO,  that  it  may.  be  need  as  the  cover—™ 

ing  of  a  roof  of  uiodorato  span  without  tlie  use  of  rafters — tho  only  point  ir:;^ 

snpport  being  at  the  abutments  e  and/  of  the  walls. 

14.71.  In  fig.  680  we  give  elevation  for  a  tmse — span  18  feel — adapted  C^ 

galvanised  iron  covering  ;  a  a  the  covered  rib  or  rafter,  resting  on  the  shof  ■  *— "^ 


bolted  to  tilt!  beams  c  c  which  run  along  each  side  of  building,  and  whS 
on  the  caps  of  pillars  jJaced  at  interiala ;  d  d  tie-rods,  e  «  struts  of  w^ns4^ 
iron-  In  fig,  681  n  is  a  section,  and  b  side  elevation  of  the  rafter  or  rib  <i  «  hi 
fig.  680.     In  fig.  682  we  give  upper  part  of  column  o,  which  snpports  tho  l»esui 


U 


b,  this  carrying  the  series  of  rafter-shoes,  which  is  bolted  to  the  cap  c  by  * 
bolt  d.      In  fig.  683  wo  give  plan  of  wpj**.' 
*"«  "^^  end  of  column  a;  bb  cap,  c  c  the  beam,  <•_ 

the  nuts  of  the  bolts  securing  it  to  e  c 
fig.  684  we  give  side  elevation  and  p1^ 
showing  the  junction  of  feet  of  stmts  <  ^ 
fig.  680,  with  the  tie-rod  d  d.  In  fig.  6^ 
a  a  is  tie-rod,  b  b  the  struts  riveted  to  the  tie- 
rod  a  a ;  one  of  the  strata  c  is  placed  oo 
one  side,  the  other,  d,  on  the  opposite  side  u 
the  tie-rod  e  e. 
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1472.  In  fig.  685  we  show  a  mode  of  connecting  corrugated  arclied  iron 
ihtes  e  and  e  with  the  gutters  a,  which  are  either  bolted  to  the  cap  of  column  b 


Fig.  685. 


Fig.  <»4. 


A.^, 


•   ii    ^ — 

jovonoM  or  aTnuT*  with  ttb-rod— fOArx, 

)  mCB  TO  TUB  FOOT. 

OONNKCTtOH  OF  CORRfOATKS  IROK  PLATKfl  WtTV 

CBHTKAX.  SBOB  OF  DOOBLB-«PAM  KOOV^— BOaLiS. 

1^  XMCH  TO  TBS  FOOT. 

r  built  into  a  wall.  The  plate  e  is  secured  to  the  side  of  gutter  with  bolts  and 
Dts  d.  This  figure  also  shows  a  mode  of  connecting  the  plates  of  a 
)uble  roof,  as  in  fig.  643 :  a  the  iron  gutter,  stretching  from  column  to 
>lumn,  or  laid  continuously  in  a  central  wall ;  e  and  c  the  plates,  secured  to 
itter  with  bolts  and  nuts  d.  The  connection  of  outer  sides  of  plates  is  the 
xne  as  at  d.  For  roofs  of  large  span,  principals  or  iron  trusses  should  be  used 
•the  principals  being  placed  at  distances  varying  from  10  to  15  feet,  and  the 
ates  of  corrugated  iron  slightly  arched,  so  that,  when  secured  to  the  trusses, 
e  xx)of  will  be  in  longitudinal  section,  rs  a  b  c  dj  &g.  686.  The  upper  part  of 
me  figure  is  a  design  by  Messrs  Dray  &  Co.,  London,  for  a  wrought-iron  truss 
r  a  span  of  52  to  54  feet,  adapted  for  corrugated  iron.  This  roof  seems  well 
apted  for  covering  a  stackyard. 

Fig.  686. 
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1473.  Details  of  Truss  in  Jig.  686.— In  fig.  687  we  give  the  shoe  b  for  head  of 
fters  at  the  point  /  in  fig.  686.  The  rafters  a  a  are  riveted  to  the  shoe  b ;  c 
«  snag  to  which  the  tie-r*d/  h  is  jointed;  d  the  plan,  Mid  e  the  end  ele- 
ven of  shoe.  In  fig.  688  we  give  the  shoe  a,  to  which  the  ends  of  the  tie- 
da  I;  2,  fig.  686,  are  jointed ;  b  the  snag,  c  c  the  rafter.  In  fig.  689  we  give 
«  shoe  e  for  receiving  ends  of  tie-rods  h  wi,  fig.  686  ;  d  d  the  rafter, /the  snag 

which  the  tie-rods  ^  m  are  jointed ;  h  g  is  end  view  of  shoe  e.  In  fig.  690  a 
the  shoe  to  which  the  lower  end  of  the  rod  from /to  hy  fig.  686,  is  jointed — it 

2c 


U74.  Sectios  Fourth — Iron  Fittings  of  the  Fannhome  and  Cottage— l^' 
In  connection  with  tlie  fittings  of  the  farnilionae  is  the  subject  of  loehs.  I'  " 
very  |>oor  economy  to  tisb  ill-made  locks  in  any  apartment  of  a  farmUonWi  <^ 
fiBpecially  in  tliose  which  contain  articlee  which  are  usually  locked  up.  In  ^ 
those  places  — as  the  fltore-mom,  liuen-presees,  and  all  wall-presses — the  be«t 
■peoiea  of  look  ahonld  I>e  used,  as  snch  locks  are  not  only  pleasant  to  aae|  bat 
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lot  go  wrong,  and  are  impossible  to  be  opened  but  with  the  proper  key.  The 
ide  door  of  a  farmhouse  is  commonly  provided  with  a  very  common  spring- 
,  which  is  always  ready  to  be  opened  but  when  the  key  is  turned  in  it,  leav- 
the  house  in  that  quarter  constantly  accessible  during  the  day,  and  part  of 
evening.  Now,  such  a  door  should  be  provided  with  one  of  Chubb's  patent 
8,  which  has  not  only  a  small  key,  but  is  easily  opened  as  a  check-lock ;  is 
)nd  the  power  of  any  one  to  pick ;  when  attempted  to  be  picked,  tells  it  has 
I  BO ;  cannot  go  wrong ;  lasts  a  lifetime  without  repairs,  and  affords  un- 
Jmble  security.  One  peculiarity  of  this  lock  is,  that  it  has  a  number  of 
3,  every  one  of  which  must  be  lifted  before  the  door  will  open — each  bolt 
g  a  security  equal  to  any  comuion  lock.  Another  peculiarity  is  its  detec- 
by  which  any  attempt  to  pick  or  open  the  lock  by  a  false  key  is  imme- 
3ly  notified  on  the  next  application  of  the  proper  key,  which  will  not  open 
Lock.  It,  however,  makes  the  lock  again  serviceable  by  being  turned  the 
ig  way,  which  no  false  key  is  capable  of  doing.  The  lock  has  commonly 
bolts,  or  tumblers,  and  a  detector ;  and  the  ordinary  chances  against  any 
but  its  own  opening  it  is  720.  But  the  height  of  the  shortest  step  in  the 
is  capable  of  being  altered  twenty  times,  so  that  the  chances  against  open- 
the  lock  may  be  increased  to  14,400 :  each  of  the  six  steps  can  be  as 
ly  times  altered,  so  that  the  chances  may  be  increased  to  86,400.  The 
ictor  can  be  altered  ten  times,  so  the  chances  are  increased  to  864,000. 
ther  still,  the  drill-pins  of  the  locks,  and  the  pipes  of  the  keys,  may  be 
ily  made  of  three  different  sizes,  so  that  the  number  of  chances  may  be  in- 
wed  to  2,592,000.  In  still  larger  locks,  the  chances  may  be  increased  to 
76,000.  The  corh-bam,  granaries,  meal-chest,  hen-house,  and  implement- 
188,  ought  all  to  be  protected  with  such  lock^.  We  are  far  from  supposing 
t  farm-servants  are  more  dishonest  than  other  persons  of  their  class ;  but  we 
know  that  to  put  temptation  in  the  way  of  servants  who  have  hitherto 
ncf  a  good  character  may  be  the  means  of  corrupting  their  honesty ;  and 
ides,  when  people  are  made  aware  that  the  more  precious  things  are  really 
ored  with  superior  locks,  the  desire  to  attempt  to  obtain  them,  through  the 
cs,  wiU  soon  subside. 

475.  The  properties  of  a  good  lock  are,  strength  of  materials,  simplicity 
X)nstruction,  durability  of  action,  good  workmanship,  and  perfect  security. 
Jiout  one  and  all  of  these  properties,  a  lock  is  worthless ;  and  Chubb's  locks 
Bess  them  all  in  an  eminent  degree.  With  such  qualifications,  the  price 
not  be  low,  but  it  is  cheap  in  the  long-run.*  We  have  used  one  with  six 
iblers  for  several  years  in  the  outer  door  as  a  check-lock,  which  cost  15s. 
h  two  keys,  and  of  course  those  with  fewer  tumblers  will  cost  less. 

476.  But  notwithstanding  that  we  recommend  the  Chubb  lock  to  all  outer 
T8  of  farmhouses  as  a  safe  and  convenient  check-lock,  wo  do  not  say  that 
h  doors  should  not  be  provided  with  a  strong  rim-lock  to  be  used  at  night, 
iddition  to  the  Chubb,  not  only  to  inspire  undisturbed  security  in  a  lonely 
t  of  the  country,  but  to  lock  up  the  house  when  the  family  may  have  occa- 
1  to  go  from  home  for  a  few  days.     Such  a  rim-lock  may  also  be  used  on 

back-door  of  the  farmhouse  for  the  same  purpose. 

1477.  Various  Forms  of  Locks. — In  figs.  691  to  695  we  illustrate  the  forms  of 
IB  used.  Fig.  691  is  a  6-inch  Kitchen  Latch;  the  Thumb  Latch  is  not 
irei  Fig.  692  a  7-inch  Rim  Lock.  Fig.  693  a  5-inch  Press  Loch  Fig.  694 
l-inch  Mortise  Lockj  of  which  fig.  695  is  the  escutcheon  for  the  key-hole. 

*  Chubb  On  the  ComtrucUon  of  Locks,  p.  15. 
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78.  Hingts. — la   fig.    696    we    illnBtrate  a  hinge    12|  inches  long;   the 
a  1]  inch  broad,  h  1|  inch  broad  and  5^  long;  the  pin  c  \  inch  in 


J,  697  the  length  of  hinge  is  13|  inchea,  the  breadth  at  part  a 
flies;  the  length  of  cross  i^  inches,  and  bieadth  1^  inch.    Fig.  698, 


Hinget,  5  inches  long  by  2^  broad 
■,  by  the  use  of  which  tlie  door  la  t 
de  a  is  fixed  to  the  door  frame  b  to  the  door  stili 
ises  ae  it  is  opened,  and  on  being  left  free  the  part  b 
JowQ  the  pin  c.      In  hg   700  we  illustrate  Spherical 
(CoUinge's    patent)     in    wl  ich  the   cylindncil  pin 
,  is  nsed  in  ordinary  b  nges  la  dispensed  with  and  a 
ttded  pin  substituted    this  plays  in  a  spherical  cap 
in  the  step  or  book  for  ita  reception      This  arrange 
admits  of  considerable  obhquity  in  the  action  of  the 
I,  &lloniDg  for  all  ordinary  variation  from  the  shrink 


fig  699  Tve  illustrate  the  Patent 
If  shutting  ^^    ^ 
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iiig  of  the  door.  Tlie  cap,  serving  as  an  oU  receptacle,  keeps  the  p 
thoroughly  lubricated,  while,  by  the  use  of  a  leather  washer,  which  ooren 
edge  of  tbo  cup,  all  dirt  is  prevented  from  entering  it.  The  manafiKtnr 
addreBB  is,  Jnhii  Iniray,  C5  Westminster  Biidge  Road,  I^mbeth,  London. 

H79.  Window  PuUeif-Slile.— In  ag.  701  we  give  a  palley-atile,  4 j  inohei k 
by  IJ  broad. 

1480.  Window-Latch.— In  £g.  702  we  illustrate  a  form  of  latch  used 
fastening  the  lower  sash,  and  preventing  it  from  being  lifted  up. 


a 


1481.  Spring  I'uUej/for  Window-Blinda. — In  fig.  703  we  illustrate  the  piteot 
spring-pulley,  which  requires  one  screw  oiJy  for  fixing  it.  The  cord  on  b* 
put  on  or  taken  off  without  utiscrewiug  it.  The  manufacturer's  addresi  i^ 
B.  Sigrist,  47  Monkwell  Street,  London.  In  figs.  704  to  707  we  give  nnm 
views  of  thofaateniug  for  French  or  "casement"  windows,  as  adopted  on  th 
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it  In  fig.  704  a  a  represeuts  part  of  the  centre  etile  of  one-half  of 
ow — this  being  grooved  on  tlie  inner  edge ;  a  correflponding  tongue 
.  made  on  the  onter  edge  of  the  stile  of  otlier  half  of  window  fitting 
and  forming,  when  the  two  halves  of  the  casement  are  closed,  a 
tight  joint.  To  the  stile  a  a,  fig.  704,  a  plato  of  brass  or  iron  &  fi  is 
;  this  carries  a  slotted  stud  c  c,  between  which  a  bar  d  e  slides.  The 
»rt  of  this  bar  is  provided  with  a  rack  as  shown  in  side  view  in 
into  which  a  small  pinion  gears,  actuated  by  the  handle  y^  The  letters 
!>5  correspond  with  tbose  in  fig.  701.  By  moving  the  handle  /  up- 
ae  bar  d  e  moves  so  that  the  bolts  at  its  upper  and  lower  ends  pass 
hes  secured  to  top  and  bottom  rails  of  window-frame — thus  securing 
.ow.  In  fig.  706  the  bolt  at  lower  end  of  bar  d  e,  fig.  704,  is  shown  ; 
low-stile,  h  part  of  bar  corresponding  to  (f  e,  fig.  704  ;  this  is  provided 
landle  c,  and  the  bar  slides  in  a  stud  d;  e  shows  the  lower  part  of 
jar;  this  passing  into  a  catch  made  in  lower  sill  of  window.  In 
we  show  the  upper  bolt  and  catch ;  to  the  upper  jiame  a  a  of 
two  pieces  of  iron  h  b  are  secured ;  the  upper  part  of  bar  e,  corre- 
;  to  (^  e,  fig.  704,  is  made  with  a  cross  d  «,  which  passes  between  the 
't.  When  the  bar  c  is  moved  upwards,  the  cross  shps  out  from  be- 
e  irons  b  b,  and  the  window  can  be  opened.     When  the  bar  c  is  moved 


rds  by  the  rack,  see  fig.  705,  the  cross  passes  into  the  space,  and  the 
is  secured  :  simultaneously,  the  bolt  e  of  the  lower  part  of  bar  5,  fig. 
Mssed  into  its  catch.  In  fig.  707  the  bar  c  slides  in  a  brass  stud  /, 
to  the  window-stile  g,  corresponding  to  a  a,  fig.  704,  d  e  being  the 

Fastening  for  Stair  Rods. — In  fig.  708  we  give  a  view  of  Edward's 
>cket,  which  is  to  be  secured  to  the  staircase  in  the  angle  formed  by 
1  and  the  riser.  The  rods  are  trianguliLr,  and  the  ends  being  placed  in 
et,  a  cap,  fig.  709,  securoa  them  to  the  sockets.  The  objection  to  the 
mode  of  filing  a  stair  carpet  is,  that  the  eyes  of  the  staples  are  fast- 
near  the  inner  angle  of  the  steps,  that  a  stout  rod  has  not  rooqi  to 
DUgb  them  over  a  thick  carpet^  especially  in  a  turn  of  the  stair,  where 
of  the  carpet  has  to  be  doubled.  The  eyes  should  be  fixed  at  half  an 
n  the  inner  angle  of  the  steps. 
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1483.  Ventilators. — Id  fig.  710  we  illuBtrato  Arnott'a  chimney  ventOator. 
The  valre  a  is  ao  nicely  baliinced  that  the  npwaid  drang^ht  of  the  chimnej — 
which  caosea  a  current  through  the  opening  leading  into  the  room  (at  the  ori- 
fice of  which  the  valve  ia  fixed) — keeps  tlie  valve  open,  aUowing  of  the  egcess 
of  the  foul  air  of  the  room ;  but,  should  the  emoke  be  sent  down  the  chimney, 

and  alongtow^i  the 
opening,  the  valve  it 
instantly  closed,  pre- 
venting the  aocesa  of 
all  smoke  to  the  room. 
1484.    In    fig.  711 
we  illustrate  Sheiiog- 
liam's    ventilator  for 
admitting  the  external  atmosphere  to  the  interior  of  a  room  through  an  tper- 
ture  made  in  tlie  outside  wall.     The  ventilators  in  figs.  528  and  529  an  iIbo 
Sheringham's. 

1485.  Chimiieij-Giiardu- — In   certain  situations,  and  in    certain  quartere  nf 
the    wind,  a  d.'iwii-driiiKlit  of    smoko    is    created    in   th«    thimnev.      Th*( 
RituatlniiH  niav   lie  in  tlie  i icigli lion rh nod   of  tall  trocs,  nt  tlio  liawe  of  a  HI,  "T 
in  X\w  \vv,  -r  "a  largi.  hnil.linj,',  a^a.\\\f.\  wliirli,  if  from  <me  dirfcti.in,  auJ  ■«« 
which,  if  from  another,  tlu'  wind  may  be  rt-Ik-clt-d  a-:iitist  or  bend  in  a  J*'- 
ward  dircoliim  upon  tlie  top  of  the  chimney-     Tbt'  only  safeguard  apaiust  sm" 
a  contingency  is  l!ie  placing  a  top  upon  the  cbiiiiney.hfad,  or  ujinn  tlie  i-'-"' 
represented  Jn  welion  in  li^;.  l\r>,  where  the  iron  cone  b  h  should  not  be  anclc'I 
;  r  .;  I„it  made  levol,  and  it  should  be  placed  as  much  loner  Jo«'^ 
rf(/ as  to  allow  h  to  take  in  the  top.   Fig.  712  represents  such  at. ^P 
rec.miiiended  l.y  Tredgold,  where  n  is  the  part  for  fixing  it  to  tU-^ 
can  ..r  ehiii,nev-hea.),  d  the  cover,  made  circular  or  conical,  t'l, 
preventing  tlm  down-draught  of  the  air  from  above;  and  <;  ^^ 
are  the  angular  edges  for  directing  the  wind  upwards  acconliiij^'^ 
to  their  angle.    Tim  top  may  be  tnadc  of  tbin  luotnl  of  any  kiaJ.  -^ 
and    painted  black.      Kites'   (of  I.oudoti)  diamond    deflecting 
chimney-top  wc  have  found  very  eflicicnt  as  a  prevenlor  of  dowii- 
^..i  <.,. ■,.,«...,      draughts.     A  rather  ing<'nious,  and,  we  believe,  eificient,  chim- 
Ti'":.:,":':,;."'    ney-guanl   is   that  of  Mr  Cliadwick  of  liury,  Lancashire,  illus- 
trate.! in  fig.  713.     The  principle  of  this  is'  the  employment  of 
an  t'.'itenial  vane,  which,  giving  motion  from  the  action  of  tlu^  wind,  works  an 
Arcbiii.edean  screw  ventilator  in  the  interior  of  the  guar<l.     This  acting,  after 
the  manner  of  a  pump,  creates  an  upward  eurrent  in  the  chimney.      With  this 
apparatus  it  i.s  almost  an  inijKissibility  to  have  a  down-draught  in  a  chimney  ; 
and  it  certainly  possesses  tiiis  advantage — of  being  the  lunst  efficient  in  its 
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action  when  moat  required,  em  the  higher  aiid  more  andden  the  gusta  of  wind,  the 
quicker  is  the  velocity  of  the  vano,  and  of  the  couaequont  action  of  the  "  aorew- 
pump,"  as  it  may  be  termed.  Another  form  of  wind-guard  ie  ahown  in  fig.  7H, 
is  which  a  sphere  a,  lightly  aeatfid,  is  employed.  The  arrows  on  the  left 
■ho  VT how  the  cnrrent  of  the 

do'wn-dmught  is  deflected  ^* '^*' 

out  of  its  normal  path, 
and  anade  to  paasoutwarde 
froEu  the  guard,  while  the 
ascending  amoke  has  free 
egress.  Where  the  draught 
in  ^  chimney  is  defective, 
^Tre^Sgold  recommends  the 
apertore  at  the  top  outlet 
to  b«  contracted ;  holding 
th»,t^  to  contract  it  near 
tho  bottom,  "it  is  like 
ct*tt't»aotiDg  the  aperture 
?^  ^  PP*  which  supplies  a 
jet""  The  oontraction  de- 
potxda  OD  the  size  of  the 
S'&te  for  the  fire ;  and 
**•>■  being  kept  in  view, 
Tre^jgoid'a  nile  for  the 
'^'^Qt.zsclion  at  the  top  is 
**»«  following:  Let  17 
titnea  the  length  of  the 
fi^<»'te  in  inches  be  divided 
Z^,  ^-^  square  root  of  the 
^^i^ht  of  the  chimney  in 
*f*t>  and  the  quotient  is 
*oe  area  for  the  aperture 
**  *lie  top  of  the  chimney 
"^  ioches.  For  example, 
?'*Pl>OBe  that  a  grate  is  16 
"»cfi©s  vride,  and  the  chim- 
"•y  36  feet  high— 17  x  15 
""  255 ;  and  the  square 
">ot  of  36  is  6  ;  therefwe 
r^*  divided  by  6  =  42^ 
"||ola©B  ia  the  area  of  the 
Yft  and  the  diameter  of  a  circle  of  42^  inches  in  area  is  rather  more  than  7j 
iQotes  for  the  contraction. 

i486.  The  contraction  at  the  top  may  be  made  in  this  manner :  Let  fig.  7 15 
'^present  the  section  of  a  cliimney-can,  the  height  of  which  above  the  stalk  is 
"■•Mil  a  to  a ;  A  A  ie  the  contracting  cone  within  it  made  of  iron,  the  lower  part  of 
*liiohi8  rounded  off,  as  at  rf  </;  the  upper  part  at  c  c  being  made  angular 
fwwda,  with  the  view  of  facilitating  the  passing  of  the  wind  over  it  in  an 
^^nnvd  direction.  The  chimney-top,  if  constructed  of  this  form  at  first,  might 
■nnrer  as  well  as  any  can  put  up  afterwards. 
1487.  Chimney- Valves  and  Chimney  Breatt-Bearers. — At  the  foot  of  every 
,  in  every  apartment,  a  valve  shonld  be  placed  above  the  throat  or 


I 


apeuin^  of  the  Hue  ;  thia  is  exceedingly  useful  iii  regulating  the  dmught  lad 
the  consequent  rate  of  combustion  of  the  fuel  in  the  grate  ;  but  when  the  lire  u 
not  in  use,  by  ehulting  it  uloae  do\vii,  all  "  back  smoke  "—that  is,  smoke  from 
othor  chimnajB  brought  down  by  adverse  currents — will  be  pruveuted  from 
„.,  ,,,  entering  the  apartment.      These  valves  may  be  iiinde  in  k 

variety  of  ways :  the  common  flap  of  the  register  grate 
will  do  well,  if  carefully  oiaile  and  adjufiled;  or  the 
damper-valve,  which  elides  in  &  frame,  may  be  need. 
The  form  shown  in  fig.  716  may  he  easily  constmeted. 
I<et  a  a  be  the  circalar  aperture  of  tie  chimney-flue;  a 
projecting  ledge  goes  ronnd  this  on  the  upper  side ;  at  the 
two  ends  of  its  diameter,  coinciding  with  a  line  drawn  ot 
right  angles  to  the  line  of  tlie  chimney  bar,  or  breast,  two 
small  apertures  are  made ;  the  spindle  of  the  valve  i 
works  in  these  ;  the  spindle  m  is  continued  outwards,  and 
passed  tliiougb  an  aperture  in  the  mantelpiece,  and  pro- 
vided with  a  small  button  c,  by  which  tbe  valve  is  tnnied; 
a  half  turn  of  this  will  open  the  valve  fully.  In  ofderto 
kiiuiv  the  amount  of  opening,  the  button  should  have  two  projecting  studs,  m 

„. at  e  e ;  when  these  are  vertical,  or  at  right  angles 

with  the  floor,  the  valve  is  shut ;  when  horizonlAl, 
as  at  /  it  is  ojien.     The  valve  is  lius  easily  a.d- 
justed  to  any  degree  of  opening.     The  chi[ntv«J 
bar  and  valve  opening  may  be  advantageoia.^^!? 
.inno-i  ■"«•»■■. Bo».>.  '       made  in  one  of  cast-iron,  as  in  figs,  717  and  ^  V*i 
where  fig.   717  is  an  elevatioii,  and  fig,  7L   ** 
The  brickwork  of  the  flue  resta  on  a  a,  which  serves  as  a  c!iim«r-»ej- 
Pig  -,[,  hearer,  thus  obviating  all  necessity  for  using  the  ^cfUn- 

gcrous  material  wood  for  this  puqKiso.       The  lio(^ — d  "' 
hojiper  b  b  tapers  graJunlly  upwards  tn  the  size-        'I'- 
signed  for  that  of  the  flue.     The  upper  part  of  6  fc 
the  throat  of  the  obimnoy ;  if  the  Sue  is  made  of  ci 

rig  Ti».  ■"  tabes.    "*"? 

rest  on  th^  OP" 
per  edge  cz»f  '■ 
The  valv^^  « 
shown  at -e.^*^ 
in  fig.  7 18  »t» 
shown  open-—-*  *" 
A    modifia^^^™ 

■■'""■  ■ ■-'■ " "'""■        of     this     ^^^' 

making  the  ohimney-hopper  and  bar  in  one,  of  castriron,  has  been  recently  i^^^*?* 
tured,  as  illustrated  in  fig.  719.  In  this,  however,  the  opening  forming  "^S  ^ 
throat  of  the  flue  is  left  square,  and  of  the  usual  orthodox  size  of  14  in»-*^?^ 
by  9 — a  size  of  flue  which,  from  its  almost  universal  adoption  by  builc^-*  , 
seems  to  be  held  of  vital  importance  to  their  efficient  working.  Uoni]::''' 
tured  by  Lynch  White,  Iron  Wharf,  Upper  Ground  Street,  London.  _ 

1488.  Otu  Regulators. — Where  the  pressure  from  the  gasometer  is  nnifi^*-*"'^ 
and  the  consumption  of  gas  in  the  house  unequal,  some  burners,  being  :  '  "^ 

denly  shut  off,  while  others  are  left  burning,  a  usual  result  is,  tbat  the  -^^  ° 
is  blown  rapidly  through  the  burners  which  are  left  in  use — a  flickering  oi  .^'^  ^ 
steady  light  is  thus  induced,  along  with  considerable  waste.     To  keep     ^*  "" 
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prsBsnre  at  the  burner  as  imifonn  as  possible  Ib  therefore  of  importance.     A 
method  of  reducing  the  pressure  from  ^.^  .^ 

-the  gasometer,  Bometiiues  adopted,  is  to 
torn  the  stopcock  at  the  metor  only  half 
or  partially  open.  As  this  adjustmeat 
is  troublesome,  and  apt  to  be  neglected, 
oontrivancea,  known  as  "  gas  regu- 
lators," or  "  economiBers,"  are  coming 
into  uae.  A  very  simple  form  is  illus- 
trated in  fig.  720:  a  being  the  exter- 
nal view,  the  part  b  being  that  which 
ia  inserted  into  the  aperture  of  the  gas 
laetre  or  chandelier,  c  the  part  from 
which  the  gas  to  be  lighted  ixsues.  In 
the  centre  of  the  enlarged  part  d  d,  & 
flat  disc  of  motal  e  is  placed,  having 
apertures  at  the  opposite  diameter,  as 
shown  by  the  dark  parts  in  the  plan  at/.  The  gas,  striking  at  a  high  or  variable 
pressure  against  the  lower  side  of  the  disc  e,  ia  reduced  p^,  ^| 

io  velocity,  passes  through  the  apertures,  and  issues  from 
the  jet  at  a  uniform  pressure. 

1489.  Another  form  of  gas  ecoiiomiser  ie  illustrated 
in  section  in  fig.  721;  it  is  known  as  "Hart's."  In 
this  the  gas  passes  tlirough  a  disc  of  felt  c.  We  have 
seen  both  of  these  apparatus  in  use  under  varying  cir- 
comstances  of  action,  and  have  found  the  combustion  tini- 
form,  where  that  from  ordinary  burners  was  unsteady — 
the  flame  in  these  reaching  a  great  height  at  one  time, 
descending  to  a  low  point  at  another,  according  as  the 
jaessureofgas  from  the  main  increased  or  decreased.  Uni- 
form Telocity  of  the  issuing  gas  muBt  promote  economical 
combustion ;  hence  the  saving  effected  by  the  use  of  such 
contrivances  as  we  have  Just  noted  is  stated  to  be  very 
considerable — from  5  to  30  per  cent,  according  to  the 
variation  in  the  pressure  of  the  gas  supplied  to  the  gas 
Inatres  or  chandeliers.  "    •••»■•  i^   - 

1490.  Belli. — Every  farmhouse  should  be  provided  with  bells  Their  forms.and 
the  mode  of  hanging  them,  are  so  well  known  that  we  do  not  illustrate  them 
The  tnbes  for  the  wires  should  bo  placed  before  the  finishmg  of  the  plaster 

1491.  Water  Taps  and  Cocki—Chrimea's  Tap.— This  form  of  tap,  illustrated 
in  figs.  722  and  723,  is  much  patronised  by  architects  in  England  The 
ralve  portions  consist  of  a  brass  disc  covered  with  leather,  and  pressed 
on  to  the  seat  by  a  screwed  spindle,  working  through  a  stuffing  box  For 
Ugh  pressure  they  are  more  particularly  made  with  the  valve  loose  from 
the  spindle,  the  valve  being  lifted  by  the  preasure  only  The  advantages 
claimed  for  this  form  of  tap  are,  perfect  security  from  leakage,  facility 
of  repair,  by  putting  on  a  new  leather  without  disconnecting  the  cock,  the 
prevention  of  concussion,  and  the  form  of  the  water-way,  which  gives  a  larger 
Area  than  the  ordinary  plug-cock.  Messrs  Guest  &  Cliriiiies,  of  Rotherham,  are 
tbe  patentees. 

1492.  Jenmng's  India-rubbtr  Ttibt.  Tap. — This  very  efiGcient  form  of  tap  is 
illustrated  in  fig.  724,  which  represents  the  cock  open.    When  the  handle  is 
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turned  it  presses  upon  the 


ulciHiised  india-nibber  tube  and  collapses  il^v  " 
piiowii  by  the  dotted  lines.  One  great  *^' 
vantage  possessed  by  thia  cock  is,  tlia  ^^  " 
givea  tho  wattT-nay  tlio  full  size  of  the  p^_^' 
It  ia  little  liable  to  get  nut  of  order.  C^IIIiri"' 
imteiitco  18  C.  Jenning.  Great  Charlotte  Str- — ^''' 
IJlackfriars  Koad,  Loudon. 

14;);i.    iVIii-alcrnJl  and  Smith's  Tlrt/rr-CC^^"^^' 
— Ill  fig.  7li5  we  givo  a  section  of  this  f<^  ° 
of   tap,  of  which  the  principle  of  arrai*r^K^ 
ment  is  the   sanio  as  that   adopted   in  , 

"  hydrant : "   n   is  the  valve  open    for  ** 

escape  of   the   water,  b  tho  Rpiiidlc,   c 
vulcaiiisod  f^pring,  d  tho  ecrew.  . 

U9-1.    In   cases  where  the  water  surT^^PP^ 
iM  on  the    "constant"    cystem,  as  well  -tf^-' 

■'"  '-  "'  "'"'    nnich  waste  of  water  is  o<^  '*-^, 
-    fthe 


in  thoso  where  the  ordinary  cistern  i 

aioned  by  the  "  tap  "  being  left  open  ;  a  means  of  putting  this  waste  out  of 
reach  of  a  careless  attendant  iu  offered  by  aii  inRcnious  and  philosoidiical  inv^'  -*^*  . 
tion  of  Mr  rilbunv,  knowTi  as  the  "  Water  Waste  Preventer,"  an  elevation  '  "I" 

section  of  which  we  give  in  figs.  7'2C,  727.    It  may  bo  described  as  a  stnali      _.^T' 
tern,  which,  when  once  emptied,  cannot  Ih>  again  refilled  without  shutting  olf^*^  . 
delivery.     The  Imvor  fig.,  7:i7,  is  a  side  elevation  of  thia  apparatus,  in  which  ^t" ""* 
the  suction,  and  b  the  delivery  pipe.      Tlio  upper  fig.,  726,  is  a  section  sUoit-  ^"W 
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le  metiiod  of  action.     Tlie  cylinder  contains  a  ball-valve,  which,  when  th» 
ater  is  at  rest,  remains  at  the  suction  end  as  at  a    When  the  delivery-oook 


<  opened  to  draw  water  tlie  ball  slowly  rises,  following  the  current  of  the  water, 
ntil  it  arrives  at  the  top,  as  at  d,  where  it  stops  the  flow  of  water  by  covering 
le  aperture  of  the  pipe.  To  obtain  a  fresh  aupply  of  water,  therefore,  the 
Kik  muBt  be  closed,  when  the  ball,  from  its  specific  gravity,  will  descend  in  a 
w  momenta,  and  admit  of  an  additional  quantity  of  water  being  drawn  off. 

1495.  Traps  for  Sinks,  Ceaapoolt. — Lowe's  cast-iron  trap,  illustrated  in  fig. 
18,  is  a  very  efficieot  form  :  a  a  a  is  the  external  covering,  generally  made  of 
tat-iron,  and  fitted  into  the  branch  leading  to  the  drain  ;  b  the  line  of  grating 
irongh  which  the  drainage  flnid  falls  into  the  interior,  e  e.  A  partition  e  pre- 
mta  the  foul  air  from  the  drain,  which  has  a  tendency  to  pass  upd  d,as  shown 
f  the  8IT0W8,  from  passing  through  e  e,  and  out  by  b,  the  only  inlet  to  the 
rain.  The  prices  of  this  form  of  trap,  made  in  cast-iron,  are  as  follows : 
o.  1  size,  30  inches  by  18,  and  16  deep,  weighing  about  5  cwt.,  is  £2,  5s.; 
)  inches  by  12,  and  13  deep,  2  cwt.,  17s.  6d. ;  14  inches  by  9,  and  9 
Mip,  about  1  cwt.,  lOs. ;     11  inches  by  7,  and   7    deep,   56   lb.,  7s.  6d. ; 

inohea  by  5^,  and  5}  deep,  25  lb.,  4h.  9d.  Another  form  of  trap  used 
r  honse  gratings  is  shown  in  fig.  7'J9 ;  it  is  known  as  the   "  bell  trap : " 

is  the  entrance  to  the  drain,  the  water  passing  through  the  grating  at  A  A, 
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}««SM  into  tiie  recoptacle  d  d;  the  bell  or  cup  e  e  prsTents  tlie  fool  gaaai 
from  a  paBsing  ont  bj  A  A,  wliile  the 
water  has  free  liberty  to  p«8s  to  the 
draio  by  a.  The  dotted  linea  at «  abow 
how  the  bell  is  jointed  and  mmy  be 
raised. 

1496.   Cast-iron  Sink. — In.  fig.  730  we 

give  an  illuRtrationof  the  cast-iron  sink, 

with  trap  complete,  maoafoctiired  by  J. 

Jooes,  6  Baokside,  SoiAhwark,  Loodoa^ 

the  price  varying  from  6a.  to  12r.  each,  according  to  size. 

1497.  Kitchen  Grates,  Rangei,  and  Stoves — The  Lancaslure  Kitchen  Qrale.-^^ 
TIiu  great  advantage  poaseseed  by  this  grate  is,  that  no  independent  fire  ^ 
required  to  heat  the  oven.     By  merely  withdrawing  a  damper,  the  heated  ^f. 
and  flame  from  the  fuel  in  the  body  of  the  grate  are  drawn  underneath  the 
saddle  on  which  the  oveu  rosts,  paseiiig  along  the  bottom  plate,  and  up  ud 
over  the  back  and  end  plati.',  and  the  top  of  the  oven,  to  a  small  or  aubsidiiij 
chimney  or  flne,  wliich  counccts  itself  with  the  main  chimney  a  little  abore  llw 
breast.     Ity  this  an-aiigemetit,  any  degree  of  heat  required  can  be  maintainedB 
the  oven  with  very  little  trouble  and  expense.     It  is  vastly  superior  to  ibt 
ordinary  kitchen  raoge  used  nearly  throughout  Scotland,  and  in  which  the  oren 
ie  heated  by  a  fire  or  furnace  specially  connected  with  it.     Not  only  is  this  Iittw 
plan  wasteful  of  fuel,  but  it  is  not  capable  of  that  nice  degree  of  regulitin 
necessitated  by  careful  and  economical  cooking.     The  fire  is  either  too  biiA 
or  too  dull,  and  the  oven  is  consequently  over  or  under  beat«d.     Now,  indie 
Lancashiro  grate — used  by  thousands  in  that  county — -the  oven  is  not  onlj 
.quickly  healed  (for  no  independent  lire  has  to  be  specially  kindled),  but  it  it 
easily  kept  at  a  uniform  tomperaturo.      The  price,  moreover,  ia  modenUe— 
much,  indcL'd,   below  that  of  tiie  ordinary  Scotch  kitchen  grate,  and  afludi 
accommodation  for   a    larger   amount  of  cooking  than    may  appear  at  Srrt 
.examination. 

H98.  Goddards   Er         ical  Co  king  Apparatus — Of   a   more    pretentiou 
I-  character,  but  on  the  bum 

\  nnciple  of  heating  the  oven 
and  boiler,  &c.,  from  s  «"■ 
tral  fire,  as  that  adopted  in 
the  Lancashire  grate  alwM 
described,  is  the  "Notting- 
ham appatutns,  mannlu- 
tured  ly  Henry  Goddsrd  ol 
that  town,  «nd  of  which  ** 
gi^  e  an  illustration  in  H-  \ 
731  These  ranges  vmA  i 
of  a  surface  or  hot-pble,  on 
which  a  number  of  rcsRl" 
ma\  be  kept  boiling,  or  o" 
wh  cl  irons  may  be  hestw: 
It  has  an  oven  or  roastef,  * 
boiler  and  a  plate- "■»raff- 
This  range  can  be  "s#ii 
oilher  as  an  open  firepl*" 
or  a  closed  stove. 
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•neriean  Caolcing-Suyve. — Having  been  witnesa,  while  in  tlie  United 
the  efficiency,  economy,  and  qniokneas  of  operation  of  the  cooking- 
hat  country;  and  as,  moreover,  they  are  now  being  rapidly  intiodaoed 
Britain,  we  have  deemed  it 

utrate  one  of  the  numerous  ^'^  '^^' 

h.  this  apparatus  assumee  ;  — ■* 

that  for  cottages  they  will 
naeful  and  economical  ad- 
a  poor  man's  faouBe-appli- 
enabling  warm  and  corn- 
shea  lo  be  quickly  prepared 
r  of  no  email  moment  to  a 
comee  home  tired  and  wet 
ay's  work  on  the  road  or  in 

ig.  732  illustrates  the  stove 

the  "  MagDoIia,"  for  small 

dapted  for  heating  two  ket- 

Jis  at  top.     The  manufac- 

Ueaars  Smith  and  Wellstood,  33  Union  Street,  Glasgow. 

3a»-Stove.- — Where  gas  ie  made  at  the  steading,  a  simple  form  of 

'  be  need  to  heat  the  lobby  of  the  farmhouse,  or  the  wool-room,  or 

tment  in  the  steading. 

'ig,   733  illustrates  Rickett'a  (5  Agar  Street,  ^i"-  ™- 

ondon)  Calorifio  Gas-stove,  in  which,  by  a 

3vision,  the  products  of  combustion  are  led 

external  atmosphere — thus  getting  rid  of  the 

smelts  which  are  produced  by  the  ordinaTy 

;as-Btove,  in  which  the  products  of  combus- 

dlowed  to  pass  into  the  room  ;  "  a  a  gas- 

b  gas-cocka  to  regulate  the  same,  c  c  inner 
3  direct  the  burnt  air  to  top  of  stove  before 
nt  at  nozzle  e,  d  door  for  lighting  burner, 
0  conduct  the  air  of  room  through  body  of 
be  arrows   show  the  paesage  of  the  burnt 

supporting  the  gas  dame  of  burner,  and 
)m  tie  stoves  by  the  aperture  e  at  the  back, 
v-points  show  the  passage  of  tiie  air  of  the 
ugh  the  body  of  tlie  stove,  without  its  com- 
ntact  with  the  gas-burner.  By  the  above  it 
en  that,  supposing  the  stove  to  be  fixed  in  a 
conservatory,  or  other  close  apartment,  and 
attached  to  the  nozzle  e,  every  portion  of  tbe 
must  go  up  the  pipe  and  be  conveyed  away." 

Section  Fifth — Iron  Fittings  of  the  Steading — Gutters,  Qrathgi,  and 

'mn  Gutters  for  Closed  Surface  Drains  for  StcAUs,  ^.  —  In  fig,  734 
Cottam  &  Co.'s  (Winsley  Street,  Oxford  Street,  London]  improved 
rains,  and  in  fig.  735  the  form  introdnced  by  Mr  Jamea  Barton, 
■A  Street,  London.  Figs.  736  and  737  show  methods  of  forming  jnno- 
ght  angles. 
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Fig.  734. 


CCTTAU'S  IRON  OUirCUlsa  roi-.  CLCjSCU  •OKr*.CK  ltTABU-X)li*INa. 


Fife'.  7;J5. 


AAKIQ»:'H   •<I  Al'-T.B-L  RAINR. 


Fig.  736. 


Fig.  737. 


JUMUiUlilC   Al    KlvJili-  ANOLlCi*  OV  MaUION  a  I  IIMN'.S. 


COKKKii  JTXCllCM  or  HAHkOX  ■  aTABU-ZilUZK* 


Fi-.  :3s 


1505.  Qratings, — Neither  courts  nor  liammels  are  completely  furnished  for 
the  comfort  of  their  tenants  unless  provided  with  well-built  drains  to  convev 
away  the  surplus  liquid  manure,  when  there  happens  to  be  any  excess  of  it 
For  this  purpose  a  drain  should  enter  into  each  of  the  large  courts,  and  one 
across  the  middle  of  each  sot  of  hanimels.  The  ground  of  every  court  should 
be  so  laid  off  as  to  make  the  hnvest  part  of  the  court  at  the  place  wliere  the 
drain  commences  or  passes ;  and  such  lowest  point  should  be  turnished  with  a 
strong  block  of  hewn  freestone,  into  which  is  sunk  flush  an  iron  grating",  having 
the  bars  only  an  incli  asunder,  to  prevent  the  j>assage  of  straws  into  the  drain. 
Fig.  738  gives  an  idea  of  such  a  t^ratin^,  made  of  malleable  iron,  to  bear  rouixli 

nsai^^e,  such  as  the  wheel  of  a  cail  passing  over 
it;  the  bars  being  j)laced  across  witli  a  curve 
<lownwards,  to  keep  them  clear  of  ol)struc- 
tions  for  the  water  to  pass  through.  A  writer, 
in  speaking  of  such  gmtings,  reconimentls 
**  they  should  bo  strong,  and  have  the  ribs  well 
bent  upwards,  as  in  that  fonn  they  are  not  so 
liable  to  be  choked  up  " — a  remark  quite  cor- 
rect in  regard  to  the  fomi  of  gratings  for  the 
sewers  of  towns,  as  with  the  ribs  bent  down- 
ward s  in  such  a  place,  the  accumulated  stuff 
brought  upon  them  by  the  gutter  woidd  soon 
prevent  the  water  getting  down  into  the  drains;  but  the  case  is  quite  different 
in  courts  where  the  straw,  covering  the  gratings,  lies  loosely  over  the  ribs  bont 
downwards,  and  acts  as  a  drniner;  but  were  it  to  be  pressed  against  the  ribs 
bent  upwards,  the  water  could  not  percolate  through  it.  Any  one  who  has  seen 
the  straw  of  dungliills  pressed  hard  against  a  raised  stone  in  the  ground  Wlow 
it,  will  easily  imderstand  the  elll  ct. 

1506.  I'raps. — In  fig.  739  wo  give  a  view  and  section  of  BelVs  patent  trap 
for  stables  (manufactured  by  (rlover  Brothers,  founders,  188  Di-ury  I.ane,  Lon- 
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Q  fig.  740  a  view  and  eection  of  the  fonn  introduoed  b;  Oottam  &  Go. 

we  give  a  oaat-iron  osBspool  for  stables  and  byres — the  grating  a  of 
tnewhat  below  tbe  level  of  the  pavement  of  stall,  or  the  bottom  of 

b  is  the  entrance  to  the  dmin. 


entilaiors. — In  fig.  742  we  give  a  section  of  a  ventilator  for  admit- 
air  to  the  interior  of  an  apartment,  .The'  aperture  is  made  in 
rail,  near  the  ground,  as  at  a ;  a  door  or  plate  b  ia  lunged  at  the 
i,  and  its  lower  edge  is  provided  vith  a  stud  which  works  in  the  slot 
rant  d  d;  a  pioching  or  thumb  screw  is  provided  to  the  stnd  by 
valve  fr'Can  be  maintained  in  any  position  ^ 

Fig.  743  is  a  front  view,  showing  how  the 


3 


I  hinged  at  b  b,  the  staple  or  bar  passing 

le  eyes  of  two  studs  leaded  into  the  wall. 

)f  ventilator,  fig.  292,  as  Looker's  ventilator, 

ide  ia  cast-iron,   and  is  well  adapted  for 

The  forms  illustrated  in  figs.  528  and  529, 

be  used  for  admitting   and  regulating  the 

fresh  air.    In  fig.  744  we  give  a  section  of  " 

■alve,  for  admitting  fresh  air,  or  permitting  the  egress  of  foul  air. 

entilators  for  the  egress  of  the  foul  air  of  apartments  may  be  made 

1  shown  in  fig,  742,  or  as  in  fig.  745,  or  fig.  746.     A  form  of  ventilator, 

ition  of  the  well-known  "Watson's  System,"  highly  spoken  of,  is  the 


"  Four  Points  Ventilator,"  invented  by  G,  W.  Mnir,  1 1  Dacie  Street,  Excbangp, 
Hf  an  Chester.  It  consists  of  a  equaro  sliaft,  Gg.  747,  open  on  all  Bides,  dividtd! 
TOttically  into  four  eqnal  compartments.     Wfaile  thci  carrent  of  external  air  la 


^ 


v< 


h 


-»7     iM-"       /^ 


forced  down  one  compartment,  tlie  internal  or  impure  air  pasBes  up  the  opptmtt 
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Mutment,  and  ia  led  to  the  external  atmoBphere.  By  the  Tentilator  being 
.ed  into  fonr  compartments,  no  matter  in  what  direction  the  wind  blows,  the 
Jator  is  always  kept  in  action.  It  will  be  seen  that  tbe  apparatus  19  designed 
ire  the  double  purpose  of  admitting  fresb  sir  to  the  interior  of  a  room,  and 
liawing  from  it,  at  the  same  time,  the  foul  air. 

1O9.  Hmd-Poati — Traoiiea — Stable- Filtinffi. — Fig.  748  illustratfis  varions 
}  of  hind-posts ;  and  in  fig.  749  of  travises  or  divisiona,  aa  manufactured 
'lOttam  &  Co. 


10.  Manger,  Water-Trough,  ^. — In  fig.  750  we  illustrate  Gottam  &  Go.'a 
it  enamelled  manger,  water-trough,  and  wrought-iron  hay-raok.  These 
lade  for  stalls  6  feet  ia  width.  They  require  no  front-bearer,  and  can  be 
I7  attached  to  the  sides  of  the  stall :  a  is  a  separate  view  of  the  seed- 
attached  to  the  bottom  of  the  hay-rack,  and  is  easily  removable  when 
red.  The  mode  of  fastening  the  horse  in  his  stall  is  shown  at  i  c ;  tlie 
r  shank  is  attached  to  the  part  b,  which  slides  in  rings,  and  is  provided 
a  weight  c. 


11.  Brace's  Improved  Stable  FiUinga.  —  In  fig.  751  is  an  illustration  of 
1  ingenious  fittings  (manufactured  by  Bausome  &  Sims,  Ipswich),  in 
h  the  peculiar  feature  is  the  employment  of  an  adjustable  hay-rack.  In 
the  hay  ia  placed  in  a  movable  cage,  hung  by  chains  provided  with  a 
ht  which  always  keeps  the  cage  with  its  contained  hay  close  up  to  the 
at  bars  of  the  rack.  By  this  arrangement  all  waste  is  avoided.  An  in- 
(us  form  of  fastening  ia  alao  introduced.  The  end  of  the  collar  shank 
fl  down  the  vertical  tube  in  the  centre  of  the  stall,  and  is  terminated  with 
ghL  This  always  keeps  the  collar  shank  out  of  ^e  way,  so  as  to  prevent 
orae  getting  his  foot  over  it; 
12:  Qarooii  A^uttable  Hay-Rack. — In  Bmce's  stable-fittings,  illnstrated 
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;.  751,  the  hay-oage  beiag  anepended  on  one  ptiUey,  it  is  apt  to  get 
ed  against  the  side  of  the  rack,  and  to  remain  imtnorable.  A  uoie  per- 
^Dstment  is  obtaiaed  by  naing  two  pulleya,  as  illustrated  in  fig.  753,  and 
Bed  by  Hr  C.  Oarood,  late  superintendent  of  the  Agrioultoial  Department 
)  Cryatal  Palace,  Sydenham. 

IS.  It  is  obvious  that  these  spring  liay-raoks  are  quite  unsuited  to  a  wotk- 
■Uble^  but  they  may  be,  aud  with  advantage,  used  in  the  riding-horse  stable. 
mnk-hotBa  stable,  the  simpler  the  fittings  of  the  stall  the  better ;  the 
ler  their  finishing,  the  safer  for  the  horse ;  and  the  more  easily  oleaned, 
ion  MOnrely  will  the  health  of  the  horse  be  insured.  The  adoption  in 
foA-botse  stable  of  the  method  by  which  the  collar-shaulE  operates,  as  in 
Slf  would  be  a  great  improvement 

14.  Oottam'*  Improved  Stable-Fittings. — The  object  of  this  invention  is  to 
0  the  raok,  manger,  and  water-trough  to  be  removed  when  not  required, 
to  admit  of  the  interior  of  the  stall  presenting  a  flush  sorfaoe.  The  plan  is 
putionlarly  useful  where  a  feeding  passage  is  made  at  the  head  of  the 
^  insimooh  as  the  racks,  &c.,  can  be  brought  at  onoe  into  the  passage, 
and  letumed  to  the  sti^  with  very  little  delay.     The  hay-raok,  fig.  753, 


I 


Fig.  TM. 


e  centre  svriugs  on  a  central  pivot,  and  is  provided  with  a  flat 

when  turned  half  round,  the  rack 
issed  behind  the  head  of  the  stall, 
i  the  back  presente  a  surface  flush 

the  stall.  The  manger  and  water- 
;h  are  quodrantal,  and  swing  on  ceo- 
pivota,  so  that,  when  turned  one 
!er  round,  the  flat  sides  are  pre- 
■d  to  the  stall,  while  the  other  parts 
tining  the  com  or  water  are  pre- 
<d  to  the  back  or  to  the  feeding 
ige.  In  fig.  754  another  arrange- 
is  shown,  in  which  the  manger  is 
}le  of  being  pushed  out  and  in ;  it 
ell   adapted  for  looBe-boxo&      The  °°" 

;er  slides  in  and  out  on  small  pulleys  on  the  bar  a 
vents  it  being  pulled  out  too  far. 

15.  Fitlingafor  Loo»e-Boxe».—ln  fig,  755  we  illustrate  the  form 
ftck  without  water-trongh,  and  in  fig.  756  patent  manger  and 

U>  a  cast-iron  plate.     These  are  mannfaotured  by  Cottam  &  Co. 
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1516.  Harnett  AppUancM. — Fig.  757  illastnteH  cast-iron  suliUe  and  hvDfn 
bracket,  and  fig.  758  cast-iron  collar-liolder.  These  articles  are  as  well  injte^ 
to  a  work-horse  as  to  a  riding-faorse  stable. 


1517.  Fittings  for  Pig»tiet. — A  very  convenient  trongh  for  a  piggMJ**"' 
taining  a  number  of  pigs — such  as  young  ones,  or  othen  confined  in  gmM\ 
from  roaming  about — has  been  long  manufactured  by  the  Shotte  Iron  Compuv, 
of  which  fig.  759  is  a  view  in  perspective  from  the  interior  of  the  conK.  I' 
is  Dearly  all  made  of  cast-iron,  and  possesses  the  great  convenience  of  silo*' 
ing  the  trongha  to  be  filled  vrith  food  from  the  outside  of  the  bnildiag.  >1>^ 
person  w)io  feeds  being  at  the  same  time  free  of  any  annoyance  from  the  ^ 
Troughs  of  this  kind  are  placed  in  proper  sized  openings  in  the  eitetnil  ^ 
of  the  piggery  court,  in  the  manner  shown  in  the  figure,  where  a  aufa  ^ 
wall  on  one  side  of  the  opening — that  on  the  hither  side  being  left  ont  of  dn 
figure,  in  order  to  exhibit  the  form  of  the  trough.  The  trough,  part  of  ''i^ 
is  seen  at  &,  is  4  feet  in  length,  16  inches  wide  at  top,  8  inches  at  botM 
and  9  inches  deep.  The  two  ends  c  and  d  rise  in  a  triangnlar  form  to  ^ 
height  of  SJ  feet,  and  are  connected  at  tlie  top  by  the  stretcher-bolt  t.  T^ 
lower  part  of  each  end  extends  inward  to/  g,  making  a  breadth  of  3  feet  i iscb" 
when  complete  ;  but  this  part  of  the  end  g  in  the  figure  is  broken  ol^  to  si"* 
part  of  the  trough  b.  Two  intermediate  divisions  A  k  divide  the  trough  into) 
compartmentB — these  divisions  extend  to  the  same  length  as  the  ends  /  so^^ 
and  are  oil  21  inches  in  height     By  means  of  these  divisions,  each  tm^- 


when  there  are  more  than  o 
uiidistarhed. 


Q  together,  has  its  own  stall,  and  can  tatei«'°^ 


PiaS'-TBOUGHS. 

Pig.  7E8. 


1518.    In  fig.  760  we  illustrate  a  circular- bottomed  pig-tmugh,   and   in 
.  761  a  similar  bottomed  bog-lrougb,  to  etand  in  a  conrt      lu  fig.  762 


iUoBtrate  a  handeome  piga'- trough  adapted  f< 
>  court.  It  consists  of 
it-iion  in  one  entire 
«e.  Its  external  ap- 
inoce,  when  viewed  ati 
Itands  on  the  ground, 
pRMcbea  to  that  of  a 
Qoir  hemisphere,  with 
)  ^>ex  flattened  ;  and 
flriorl;  the  flattened 
t  lisee  op  in  the  cen- 

in  the  form  of  a  cen- 
I  pillar — thus  convert- 

die  hemisphere  into 
Hinnl'"'  trough,  whose 


standing  in  the  middle 


seolion  presents  two  troughs  in  the  form  of  two  Bemicircles  con- 
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joined.  The  diameter  ab  of  this  trongli  is  30  inclieB,  the  rim  ia  finiabed  w^ 
a  round  edge,  eernng  both  for  Btrength  and  oomfort  to  the  ^nlm^la  who  MtiM 
of  it.  The  depth  is  about  9  inches,  and  it  is  divided  into  eig^t  oomputBeoli  ' 
hj  the  division  c,  which  are  fonned  with  a  convexity  in  the  upper  edge,  to  ja- 
vent  the  food  being  thrown  from  one  compartment  to  the  other.  Tbia  tn^ 
stands  upon  the  top  of  tiie  litter,  and  ia  not  easily  OTertomed.  The  cattle  cu- 
not  hurt  themeelTes  upon  it,  while  it  is  easily  pushed  about  to  the  moit  tat 
Tenient  spot  for  it  to  stand.  Of  all  tbo  classes  of  pigs'-tron^u,  whether  iDida 
of  stone,  wood,  or  oaet-iron,  there  are  none  so  cooTeoient,  oleaoly,  dnnUe^  ud 
neat,  as  those  of  cast-iron. 

1519.  Sbctiov  Sixth — Bridget — 8lmce  Vahxa — Hydrauti. 

1520.  Catl-irm  Fool-Britfye. — In  fig.  763  we  give  the  eleration  of  i  fixit- 
bridge,  in  which  tbe  beam  a  a  is  of  cast-iron,  and  curved  in  outline.  The  lUnd- 
arda  b  h,  oi  wrought-iron,  are  braced  by  the  tie-rods  e  e.  The  plan  of  mi- 
way  is  given  in  fig.  764,  where  a  a,  a  a  are  the  beams,  b  b  the  plankiDg. 


ns.  nt. 
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1521.  Details  of  Fooi-Bridge.—ln  fig.  765  we  give  at  a  a  sectiim  of  the  V* 
— the  total  depth  of  which  is  9  inches.  The  ri^d  planking  h  resta  attheW* 
in  a  recess  made  in  the  upper  part  of  the  beam.  At  c  c  vre  giro  part  plv^ 
tbe  beam,  showing  the  slot  or  recess  d,  in  which  the  lower  part  of  the  ^"^'^ 
b,  fig.  763,  is  placed.  In  fig.  766  we  give  a  side  and  end  elevation  of  ^ 
shoo  in  which  the  ends  of  tlie  beams  rest.  In  fig.  767  we  illoatrate  ntellw* 
of  joining  the  tio-rods  to  tho  foot  of  standards — either  by  eyes  cart  on  ** 
pillar,  ae  at  fl  ti,  to  which  the  rods  fi  6  are  jointed,  or  by  reccBses  ia  •" 
snugs  c  c,  into  which  the  rods  d  d  are  secured  by  the  keys  or  cotteJf  <  '■ 
The  partfl  //  pass  into  tho  recesses  d,  fig.  765,  of  the  beam,  and  we  "^ 
cured  by  keys  or  bolts.  Tlie  upper  ends  of  the  tie-rods  are  joined  to  »f 
oaps  of  the  standards  b  b,  fig.  763,  in  the  same  manner  as  now  ■Sia^'^ 
in  fig.  767. 
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Fig.  765. 


Fig.  7W. 


SBOS  FOR  BKD  Of  BCAM— .40A1.B,  1  ZVOH  TO  TBS  VOOT. 


•COTION  Ajn>    PXAM 

OF  IIXAK— eOALX. 

1  XMCB  TO  TB> 

TOOT. 


rmxr  of  nPRioBTS  for  raila— «cals,  3  ixobbs  to  tub  foot. 


Fig.  7M. 


L522.  Simpler  modes  of  erecting  the  rails  of  this  foot-bridge  are  illustrated 
3g.  768,  where  a  a  shows  one  of  the  upright  standards—- of  which  as  many 

placed  in  line  as  are  required — which  are 
tened  to  the  beam  by  the  stud  b  passing  into 
<  slotted  parts  cast  on  the  beam,  as  at  c^  in 
.  765.  The  standards  are  kept  together  by 
dns  c  and  6,  which  are  connected  to  eyes  of 
)  piece  d  which  slip  over  the  standard.  In 
3  same  figure  another  method  is  illustrated, 
lere  /  is  the  standard,  provided  with  a  rec- 
iignlar  top  g;  this  is  made  with  a  slot  to 
rmit  of  the  top  rail  of  wood  A  h  being  passed 
rough.  In  fig.  769  we  give  at  a  and  b  an 
3Tation  and  a  plan  of  the  piece  dj  in  fig.  768 ; 
A  in  fig.  770  at  a  an  elevation,  and  b  an  end 
8w  of  the  rectangular  head  g  of  the  standard 
n  fig.  768. 

1523.  Cast-iron  Bridges. — ^Where  rectangu- 
'  beams  of  cast-iron  are  used  to  support  the 
idway  of  a  bridge,  the  depth  should  be  at 
i8t  six  times  the  thickness.     For  a  span  of 

feet,  the  depth  of  beam  a  6,  fig.  771,  may  be  15^  inches;  the  thickness 
i^  inches.  Where  the  distance  between  the  beams — or  breadth  of  road- 
y — is  6  feet,  two  beams,  as  d  e,  fig.  771,  may  be  used;  if  the  distance 
horn  10  to  14  feet,  a  third,  as  f^  may  be  placed  at  a  point  equidistant  be- 
een  the  other  two.    In  fig.  772  we  give  llie  section  of  a  beam  of  improved 


Z 
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Fig.  TC9 


Pig.  770. 


arobs  foa  chain  and  kails— 

HOAUt,  1  IMJUBll  TO  TUC  VOO  I . 


■IVIWO  flAZLi—mOtk.1*,  4  UiCBXS   to 
TUX  WOOT. 


I 


Fig.  771. 


c 


J 


Fig.  772. 
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form,  two  of  which,  placed  9  feet  apart,  will  be  adapted  for  a  bridge 
from  18  to  20  feet  span.      The  width  of  lower  flange  a  is  10  inches,  an 
its  thickness  f  inch ;  width  of  upper  flange  b  2^  inches,  and  thickness  f  incL 
total  depth  of  beam,  8  inches ;  thickness  of  rib  c,  1  inch.     Oak  sleepers  d, 
inches  broad  bj  5  thick,  are  placed  npon  the  lower  flanges  of  the  beam, 
distance  between  oak  sleepers  from  centre  to  centre  being  3  feet.    Theis. — ^^ 
sleepers  again  support  cross-beams  e,  4  by  4,  on  which  the  flooring  planks 
rest.     The  section  of  a  beam  for  a  span  of  12  feet  6  inches — ^these  beams  bein 
placed  at  a  distance  of  7  feet  4  inches  apart  from  centre  to  centre,  as  shown 
fig.  773 — ^the  width  of  lower  flange  is  3 J  inches ;  thickness  If  inch ;  breadt:^^^ 

Fij;.  773.  o^.  upper    flange    2  J    mche^^^^ 

■■  ^  t  "^  T      thickness  Ij  inch — total  dept*'^    "' 

'    *         "  ~       "         '"^     of  beam,  8  inches.     In  fig.  77 
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bolted  to  the  wall-plate  6  6,  6  inches  by  4.     Oak  planks  c  r,   7  inches  by  — 
rest  on  the  lower  liangos  of  the  beams  ;    the  distance  between  planks  free 
centre  to  centre  being  3  feet.     On  these  planks  the  flooring  d  d  is  laid. 

1524.  Mr  P.  W.  Barlow,  civil  engineer,  has  introduced  for  road-bridges  ov^ 
railways  the  use  of  coiTugated  iron  plates,  bolted  together,  to  act  as  one  plat 
The  practical  advantages,  as  stated  by  Mr  Barlow,  are — *'  1st,  That  there  is  les:=^ 
depth  required  between  the  surface  of  road  and  the  soffit  of  girder;  2d,  th^^ 
one  plate  assists  another,  and  the  weight  of  a  passing  load  is  distributed  ov 
the  whole  bridge,  or  nearly  so ;  3d,  that  all  lateral  vibration  is  avoided ;  4t 
that  greater  safety  is  obtained  by  tlie  plates  of  the  bridge  being  bolted  togeth 
as  the  fracture  of  any  of  them  would  not  be  attended  by  the  fall  of  a  load  pas 
ing  over  the  bridge.     The  following  experiments  were  made :   1st,  with  a  pla 
3  feet  1  inch  wide;  31  feet  6  inches  between  bearings — total  length,  33  feet 
inches  ;  depth  of  corrugation,  8  inches  ;  thickness  of  metal,  1  inch — 

With  4  tons,  equally  distributed,  deflection    I  inch. 
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Fig.  774. 


with  one  of  the  plates  of  the  Tunbridge  Wells  bridge,  bearing  28  feet — 

With  3  tons  in  the  centre,  deflection    4  i^^ch. 
S        »  II  1 

^        i»  i»  Iff 

bridge,  being  composed  of  12  plates  in  width,  would  bear  132  tons  in  the 
;re ;  and  as  at  least  half  comes  into  operation  by  a  load  passing  over,  66 
;  in  the  middle,  or  132  tons  all  over,  may  be  considered  the  resisting  strength, 
3h  is  six  times  what  is  required." 

525.  Corrugated  Iron-Plate  Bridge, — In  fig.  774  we  give  a  bridge  of  this  de- 
ption,  the  distance  to  be 
ersed — 20  feet — being  di- 
d  into  two  spans  of  10  feet 
i;  the  centre  being  sup- 
ed  on  the  column  a;   b  b 

columns;  d  d  cast-iron 
ns,  supporting  the  corru- 
id  plate  ;  c  c  the  road-way. 
g.  775  we  give  a  section  of 
cormgated  plate,  the  di- 
terof  the  curves  &om  a  to  6 
g  8  inches,  the  thickness 
letal  1  inch,  and  the  width 
lates  2  feet  8  inches,  or  four  corrugations  in  each  width. 

526.  Sluice-Valves. — In  fig.  776  we  give  a  front  elevation,  and  in  fig.  777 
de  elevation,  of  a  ^'self-acting  valve"  for  a  tidal  sluice  in  sea-embank- 
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Fig.  775. 
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a,  &a  The  water  in  this  case  is  supposed  to  be  passed  through  the 
kukment  by  means  of  a  cast-iron  pipe — the  valve  being  fitted  to  the  outer 
)award  extremity.  In  fig.  777  a  is  the  extremity  of  pipe ;  b  b  the  ordinary 
e ;  a  flat  disc  of  wood  c  c,  thicker  at  the  under  than  the  upper  side,  is 
d  to  the  flange  b  b.  This  disc  is  cut  on  the  lower  side  to  the  form  of  the 
9,  and  at  the  upper  to  the  outline,  as  shown  at  6  «  in  fig.  776.  A  circular 
are  is  cut  out  of  the  centre  of  the  disc,  of  diameter  equal  to  the  internal 
3ter  of  the  cast-iron  pipe  a,  fig.  777.  A  thin  iron  plate  d  dj  is  cut  out  to 
ame  shape  as  the  wooden  disc  c,  and  is  also  similarly  provided  with  an 
are  in  the  centre.     The  wooden  disc  and  iron  plate  are  secured  to  the 
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flange  of  the  pipe  by  the  same  bolts  and  nuta.  To  the  upper  part  of  tb«  phtB 
d  d  BongB  with  circular  bolt-holes  are  cast,  as  e,  and  at  dd,  Sg.  776.  The  nln 
is  coostmcted  of  a  thin  wronght-iroD  plate  //  shown  in  side  elevadonitf  b 
fig.  776.  Iron  straps  A  fi  are  riveted  to  this,  and  terminated  with  eytm  ibim 
in  side  elevation  at  A.  A  bolt  it  k  is  paused  through  the  snugs  rf  if,  ud  tbt 
eyes  a  o  of  the  straps  b  b,  and  secured  by  bolt  and  nut  e  e.  The  incliattiM  (f 
the  disc  e  c,  fig.  777,  tends  to  keep  the  valve  closed ;  but  to  aid  this,  a  piectof 
iron  c,  fig.  776,  is  riveted  on  to  the  outer  side.  An  intetnal  circular  {Jiteii 
may  be  riveted  to  the  interior  side  of  the  valve — the  diameter  of  thuplatt 
being  equal  to  the  internal  diameter  of  the  pipe  a,  fig.  777. 

15'27.  Jenning'a  Sluiee-Coek. — For  irrigation  pipes,  where  the  water  is  fowl 
through  at  bigli  presRure,  sluice  valves  are  used  with  advantage.  In  Eg.  Tli 
we  give  a  section  of  a  sluice  valve,  manafactared  by  O.  Jennings,  29  Orat 
Charlotte  Street,  Blackfriars  Road,  London.  These  have  been  worked  for  jun 
under  vertical  pressures  varying  from  1  to  300  feet, 

1528.  Brown  and  May»  Sluice-Cock. — In  fig.  779  we  give  an  ingenloQi ba 
of  sluice-cock,  manufactured  by  Messrs  Browu  and  May,  North  Wilts  Yaaoitj, 
Devizes.  In  the  figure  a  section  and  elevation  are  given.  In  the  sedicnsii 
the  outlet  pipe ;  b  the  valve  face  which  covets  it,  and  which  ia  provided  witli 
a  rack  e  c,  into  which  a  pinion  gears,  worked  by  the  handle  d. 


1439.  Whfotcro/t  and  Smith's  Hydrant. — In  fig.  780  we  give  a  seclioii  of  tto 
hydrant.  The  valve-chamber  a  communicates  with  the  supply  pipe  b,  c  Iwn! 
the  pi|»e  leading  off  the  water;  d  d  is  the  projecting  valve  seating,  which,  !«'■ 
likg  a  leas  area  than  the  part  b,  allows  sufficient  space  for  the  escape  of  the  w«l« 
Itiiguired.  Upon  the  valve  d  d  rests  the  valve  or  disc  e  e,  attached  to  the  spindle/ 
which  passes  throngh  the  top  plate,  and  through  the  vulcanised  bdia-niblw 
lacking  ^.  This  is  protected  by  the  metal  cap  h.  The  spindle/ is  secnredtij 
the  nut  i,  which  is  screwed  down  sufficiently  to  give  compression  to  the  «!« 
in  its  scat — forming  also  a  tight  packing  round  the  spindle,  and  having  ttw 
etlbot  (if  keeping  the  valve  closed,  independent  of  the  pressure  of  the  water.  To 
iHn>n  the  valve,  tlie  screw  k  is  acted  upon  by  the  nut  /. 

1,130.  Iron  Sluice  Valve  and  Sack. — In  fig.  781  vre  give  an  elevation  of  w 
iiiiu  sluira-valve,  as  used  in  the  Campiae  district  in  Belgium  :  a  a  the  ait*  ^ 
wttteroourso ;  b  waterconree ;  c  the  valve ;  d  d  the  cast-iion  or  stone  plit«^  ^ 


SLUICE  TALTE8.  4S9 

cb  is  ■eonred  tlie  standard  e  e;  this  carrieB  a  box/  in  whioh  a  small  pioion 
iTolvM  this  gearing  witb  the  teeth  of  the  rack  formed  on  the  upper  part  of 
ahkoi  valve  c.  In  fig.  782  we  give  plan  ;  a  a  wateroonree,  (  b  stone  or  iron 
»,  G  c  e  c  ataudard,  d  box  contiuniDg  pinion. 


IHl.  Section  Seventh. — Iron  Qatet. 

1533.  Maiieabk-lron  Oate. — In  the  cODBtmction  of  malleable-iron  gates  we 
freqnentl^r  find  malformation b  as  in  those  of  wood,  ancii  as  placing  all  the 
n  on  edge  except  the  beel  and  head  post,  misplacing  the  diagonal,  if  single, 
1  net  nnfreqnentlj  applying  bars  varionsly  formed  in  curves  and  fanciful 
nrea,  to  serve  the  purpose  of  the  diagonals.    The  field-gate  maker  should  be 


430 


PRACTICAL  CONSTBUCTION. 


IHOM  rxcLP^An  WITH  inoK  Foari  and  itat. 


instracted  to  hold  steadily  in  view,  that  there  is  bat  one  ponthn  and  fonn  for 
that  member  of  the  stractare  that  can  be  fully  efficient,  and  this  ia,  the  atraigfat 
bar  extending  from  the  upper  angle  at  the  heel  to  its  opposite  angle  at  the 
head  post ;  and,  if  the  materials  of  the  gate  are  lights  to  apply  an  antagonist 
diagonal  crossing  the  first.  In  framing  the  gate,  also,  the  top  and  bottom  bars 
should  be  set  fiat-ways,  to  enable  the  structure  to  resist  lateral  strain  fiom 
animals  rubbing  or  pushing  against  it 

1533.  Fig.  783  gives  a  simple  form  of  an  iron  field-gate ;  it  consists  of  six 

rails,  so  arranged  as  to  keep  in  lambt 
in  the  lower  part  of  it  It  is  both 
light  and  strong.  The  fore-stile  h  g 
is  prevented  dropping  by  the  diagonal 
bar  a  5,  which,  on  being  applied  with 
its  flat  side,  is  riveted  to  each  of  the 
rails;  and  the  twisting  is  counter- 
acted by  the  top  and  bottom  rails  /  h 
and  a  g  being  welded  flat-ways  to  the 

fore  and  hind  stiles  with  strong  solid  knees.    The  npright  bars,  as  tf  d^  re^ 
tain  each  of  the  rails  in  its  proper  place.      The  gate-frame  is  9  feet  kn^ 
and  3  feet  9  inches  in  height     The  gate  can  be  hung  upon  wooden  posts  ; 
but  the  iron  posts,  as  shown  in  the  figure,  correspond  better  with  the  ap. 
pearance  of  the  gate.     They  are  made  of  malleable-iron,  and  are  fastened  into 
large  stones  with  double  bats  ;  and  the  hanging-post  /  a  is  additionally  sap- 
ported  by  a  stay  e.     The  cost  of  this  gate  is  30s.,  and  the  poets  208.  more- 
together,  50s. — which  price  completes  all  the  necessary  bolts  and  nuts  for  fix- 
ing them  to  the  stone  blocks,  and  hanging  the  gate  on  the  posts.     Thie  km 
of  gate  would  probably  be  strengthened  by  the  introduction  of  a  tie  stretchio^ 
from /to  g  across  the  centre  of  tlie  diagonal  a  h, 

1 534.  Iron  Tension  Gate, — The  same  species  of  iron  gate  is  made  on  the  ten- 
sion principle,  as  seen  in  fig.  784,  wbeK 
the  other  parts  than  the  tension  are  dif* 
ferent  from  those  in  fig.  783,  in  not 
having  diagonals,  as  a  &.  In  fig.  7^ 
strong  iron  tension -wires  pass  throo^ 
the  cast-iron  blocks  a  and  e,  connected 
together  with  an  iron  collar,  in  the 
centre  of  the  frame.  These  wires  v^ 
fastened  by  heads  to  tlie  upper  bar  and 
stiles  at  h  and  d^  and  drawn  as  tight  tf 

required  at  tlio  lower  bar  and  stiles  at  e  and  /  by  means  of  nut  and  screv. 
The  cost  of  this  gaU^,  without  the  posts,  is  25a 

1535.  It  will  be  observed  that  the  central  appsuratus  of  this  gate  is  similar  i& 
appearance  to  that  of  the  Kilmory  wooden  gate  in  fig.  574 ;  but  their  mode  o( 
action  is  the  opposite,  though  the  effects  produced  are  similar.  In  fig.  784  the 
wires  from  a  and  c  act  as  tics,  drawing  the  posts  and  rails  towards  them  front 
the  angles,  and  thereby  giving  to  the  entire  framing  a  rigid  structure.  In  fig* 
574  the  wooden  stmts  from  e  and/,  as  centres,  push  the  posts  and  rails  out- 
wards at  the  angles  against  the  clamps,  thereby  also  giving  the  framing  a  rigid 
structure. 

1536.  Angle-Iron  Gate, — One  of  the  latest  improvements  in  iron  field-gates 
is  the  introduction  of  angle-iron,  now  so  extensively  used  in  boiler-mab'ng> 
ship-building,  and  other  purposes.     In  the  application  of  the  angle-iron  to  the 
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constmotion  of  gates,  the  fabrio  acquires  the  rigidity  of  a  massive  wooden  gate, 
with  all  the  tenacity  and  strength  of  the  iron,  while  its  weight  is  little  more 
than  that  of  wood.     Fig.  785  is  a  form  of  gate  of  this  construction,  from  a  de- 
sign,  slightly  altered,  of  Mr   William 
Donlop,  Edinburgh,  and  is  manufactured 
by  A.  &  G.  H.  SHght,  Edinbuigh.     The 
external  form  is  composed  of  four  bars 
of  angle-iron,  measuring  I^  inch  on  each 
j3ide ;  and  to  give  security  to  the  join- 
ings at  the  four  angles  of  the  truss,  the 
c^nds  of  the  bars  are  riveted  upon  cast- 
ixon  comer-plates,  those  of  the   heel- 
pK>Bt  a  b  being  formed  with  strong  pro- 
^  acting  pivots,  by  which  the  gate  is  hinged.     Any  number  of  interior  bars  may 
l:>e  applied  to  suit  the  objects  of  the  gate.    The  figure  exhibits  the  arrangement 
.^B^apted  to  retain  sheep  and  lambs.     Tlie  diagonal  5  c  is  contrary  to  the  general 
^-Ytsle,  for  it  is  apparently  a  strut,  but  being  a  bar  of  angle-iron,  of  the  same 
S^:seadth  as  before,  it  possesses  the  stiffness  of  wood  to  resist  lateral  strains — 
d  is  hence  properly  adapted  for  a  strut ;  to  render  the  bracing  complete,  the 
tagonist  diagonal  a  d  19  applied,  and  this,  acting  as  a  tie,  is  only  a  flat  bar 
inch  by  ^.     The  external  frame  is  thus  rendered  unchangeable  in  figure  by 
y  force  that  may  be  applied  to  the  head-post  in  a  vertical  direction,  either 
ward  or  downward,  short  of  what  will  fracture  the  gate ;  and  the  point  e, 
liere  the  diagonals  cross  each  other  at  the  centre  of  the  gate,  becomes  also 
movable  in  the  plane  of  the  truss ;  hence  the  perpendicular  bar  f  e  g,  being 
eted  to  the  diagonal  at  e,  acquires  the  same  property,  and  by  attaching  all 
«  horizontal  bars  to  /  e  //  at  their  several  crossings,  each  of  them  is  rendered 
I^^Tmanent  in  its  position  at  that  point,  and  no  force  short  of  breaking  down  the 
K'J^te  can  bend  any  of  the  parts  upward  or  downward  in  the  direction  of  the  bar 
r  ^  g^so  long  as  this  last  remains  attached  to  the  crossing  of  the  diagonals  at  e. 
^^*x  order  to  give  farther  support  to  the  horizontal  bars  by  the  principle  of  con- 
^^xmction,  we  have  only  to  take  a  point  where  a  diagonal  crosses  a  bar,  as  at  A, 
foTming  the  opposite  triangles  e  h  i  and  a  hk^  which,  when  the  bar  and  diagonal 
^^Te  been  connected,  become  also  immutable,  and  the  perpendicular  bar  I  hm 
^ing  secured  to  the  point  h,  and  again  to  the  different  bars  at  their  intersec- 
^on  with  I  hm,  the  whole  are  again  rendered  immovable  as  in  the  middle.     The 
^^pport  given  to  the  horizontal  bars  in  the  line  I  h  m  would  have  been  still  more 
^^Qiplete  if  there  had  been  only  one  intermediate  bar  below  the  middle  one  of  e, 
*®  the  three  parts  would  then  have  met  in  one  point,  as  they  do  at  A,  but  two  bars 
^J^  introduced  to  render  the  gate  fencible  for  sheep  of  all  ages.     The  perpen- 
^onlar  bar  n  o  p  is  applied  on  the  same  principle  as  seen  in  /  A  m,  the  point  of 
^upport  in  this  case  being  o.     This  gate  would  perhaps  become  more  rigid  still 
^  the  upper  and  lower  rails  a  c  and  b  d  were  double  flcmged. 

1537.  In  this  construction  of  gates,  the  greatest  possible  amount  of  mutual 
^pport  among  the  parts  is  obtained  with  a  given  quantity  of  materials  ;  hence 
S^tes  of  this  construction  may  be  made  lighter  than  any  other  form,  where  iron 
^  the  material  employed,  and  yet  have  a  greater  amount  of  strength.  In  this 
?^mple,  the  dimensions  of  the  angle-iron  are  li^  inch  each  way,  and  about  \ 
^ch  thick ;  all  the  other  parts  are  1;^  inch  broad  by  J  thick,  the  cast-iron  comer- 
PUtes  at  a  5  c  and  d  being  of  course  stronger,  and  tiie  entire  weight  of  the  gate  is 
^12  lb.  It  may  be  of  use  to  those  who  make  iron  gates,  but  who  have  not  taken 
^me  to  study  the  first  principles  of  their  construction,  to  notice  this  further  re- 
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mark.  Any  nnmber  whatever  of  additional  npright  ban  to  those  shown  in  %. 
785  would  add  strength  or  support  to  the  hori2sontal  bars  only  on  the  prindple 
of  Buperposition,  or  adding  bar  to  bar,  without  the  advantages  which  arise  horn 
the  principle  of  unchangeableness  to  the  triangle  when  applied  in  the  ooDstmo- 
tion  of  framework,  whether  in  a  simple  field-gate,  or  in  the  highest  branches  of 
constructive  carpentry  in  wood  or  in  iron.  In  the  one  case,  the  stx^ess  on  the 
parts  continues  to  act  at  right  angles  to  the  bars,  the  direction  in  which  thej 
are  weakest,  while  in  the  other — ^the  principle  of  throwing  the  frame  into  tii- 
angles — the  whole  stress  is  thrown  upon  one  or  more  parts  in  the  direction  of 
their  length,  in  which  position  all  bars  and  beams  are  strongest 

1538.  Braced  Iron  Oate. — An  example  of  an  ingenious  construction  of  iron  gate 
is  given  in  Pameirs  work  on  road-making,  which  was  improved  on  by  the  late 
Dr  Buist  of  Allahabad,  in  Bengal,  and  described  in  the  Transactions  ^iktHi^ 
land  and  Agricultural  Society,     These  gates  consist  of  a  wrougfat-iron  externa/ 
frame,  which  is  supported  by  a  very  perfect  system  of  bracing,  with  diagonal  ikt 
of  iron  wire,  and  filled  up  in  a  variety  of  forms  with  the  same  materiaL    Fig.  796 


w.  KUKNra  or  thb  biuoik3  or  a  wiri  risLtMi^TB. 


represents  Dr  Buist*s  gate  with  the  fundamental  braces  and  ties,  which  he  ftu 
describes :  ^'  The  framing  a  b  c  d  is  fashioned  like  that  of  an  ordinary  gtte; 
ef^  g  hj  and  k  I  are  three  light  slips  of  iron  parallel  to  the  ends  of  the  gate^tfl 
riveted  to  the  upper  and  lower  rails;  a  j9  6  is  a  wire  about  the  thickness  oft 
goose-quill,  fastened  by  a  rivet  at  one  end,  and  a  screw  and  nut  at  the  otlier; 
it  passes  through  holes  in  the  slips  e  f,  g  h,  and  k  l,  and  serves  as  a  brace  to 
sup|X)rt  the  bar  a  h.     In  the  same  manner  d  p  c  serves  as  a  brace  Xodc,  vbik 
the  two  sides  of  the  gate  being  coupled  together  by  the  slips  e  fy  gk,vAl\ 
the  lower  and  upper  rails  have  severally  tlie  benefit  of  both  bracea     The  ia^ 
onals  a  c  and  d  b  keep  the  frame  in  shape,  while  a  s  d  and  b  t  e  are  braces  to 
a  d  and  b  c  by  moans  of  the  light  bar  m  n.     It  will  be  seen  that  all  the  wirtf 
and  straps  which  act  as  fills-up,  are  either  braces  or  supports,  so  that  notbiog 
can  be  more  stiff  than  the  gate  thus  completed.     It  weighs  about  801b.    Iti 
dimensions  are  9  feet  by  3^,  but  may  be  made  of  any  size,  the  price  varying  ib 
proportion.     It  may  be  observed,  that  a  gate  with  one  bolt,  when  shut  nd- 
denly,  vibrates  for  some  time  at  the  fore-foot ;  this  is  obviated  by  two  bolti 
coupled  together  near  b  an<l  c,  and  acting  simultaneously.     It  is  also  convenient 
for  gates  opening  into  policy-grounds,  getting  bolted  when  thrown  back  hj 
moans  of  a  short  stump  driven  into  the  ground,  with  a  catch  at  the  height  of 
the  lower  bolt  r/' 

1539.  The  wire-gates  above  ilescribeil  are  admirable  examples  of  the  princi- 
ple's of  tiiisscd  frames,  and  for  gates.  So  far  as  that  principle  gives  them  firm- 
n<;«s  and  support,  they  can  hanlly  be  excelled ;  but  there  is  one  defect  attendint 


vpoa  tiie  wire  QpSUmg,  its  too  groat  tenui^,  which  renders  the  wires  liable  to 
denngement  on  being  loaded  with  any  orose  etrain,  anoh  as  a  person  attempting 
ta  climb  over  the  gate,  and  set- 
ting foot  on  the  wires.  A  diagonal 
wire  undergoing  such  treatment 
will  be  liable  to  stretch,  and  there- 
by lose  its  effeots.  Could  such 
•ooidents  be  efieotually  guarded 
tgainst,  these  gates  might  be  ro- 
guded  aa  almost  perfect. 

1540.  Iron  Side-Oate.—la  fig. 
787  we  give  a  form  of  wicket  or 
■ide-gate  to  afarmhouee,  construct- 
ed of  malleable-iron  ;  the  pillars  are 
>f  cast-iron,  supported  upon  stone 
itandards.  The  prioe  is  frem  258. 
o  30s.,  and  the  posts  26s.  the  pair. 

1541.  In  fig.  788  we  give 
form  of  "  foot-gat«"  for  a 

x>tpatb,  manufactured  by 
be  St  Pancras  Iron  Com- 
cuiy,  London. 

1542.  Chrrugated  Iron  Slid- 
^Oate.  — In  fig  789  we 
ive  a  part  front  efevatiou  of 

ahding-gate,  in  which  the 
Xming  a  a,  a  is  of  angle 
^on ;  the  npfilling  b  b  of 
orrugated  iron.   The  wheels 

e  are  supported  by  brack 
^  dd  riveted  to  the  upper 
H^Ie-irDn.  The  rim  in  a 
KOtob  made  in  the  under  side 
•>(  the  wooden  beam  e  e ;  /  is 
Hh  iide-post,  against  which 
^  door  or  gate  b  b  stops 
MktD  pulled  ovt  to  its  gteat- 
■rttiaverse.  In  fig.  790  we 
ipB  a  section  of  top  and  bot- 
^IB  rail  of  gate,  in  which  a 
^the  upper  beam,  in  the  slot 
te  the  under  side  of  which 
Mw  wheel  b  moves ;  e  is  the 
Hudud  carrying  the  wheel 
tifrted  to  the  upper  angle-iron  d;  e  the  corrugated  plate  of  the  gate;  /  the 
Uwr  angle-iron.  Instead  of  a  beam  a,  on  which  the  wheel  b  moves,  a  plate  of 
bn  may  be  bolted  to  the  wall  at  its  extreme  ends  by  bolts  and  nuts— the  wheel 
nuung  on  its  lower  edge.  Fig.  791  shows  a  section  and  elevation  of  the 
•ode  of  hanging  a  sliding-gate  :  a  a  part  of  the  gate,  b  b  the  side  stop,  c  c  the 
IH  on  which  the  pulleys  slide.  In  the  section,  dd\a  part  of  the  wall,  e  the  bar 
flmsponding  to  c  c,  secured  to  the  wall  by  the  stud  /  and  bolt  and  nut  g ; 
tbiB  pulley,  with  the  strap  ■  riveted  to  the  gate  k,  which  is  a  section  of  a  a. 
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1543.  Id  fig.  792  we  Qliutnte  another  method  of  faangiag  the  g«te.  A  iirik 
8tnp  a  a  passes  over  the  T  rim  b,  and  ia  rireted'thereto.  The  upper  cndi  d 
tlie  strap  carries  the  wheel  e,  which  nms  on  the  beam  d.  In  fig.  793  aii  tin 
npper  part  of  the  framing,  b  the  stiap,  e  the  wheel,  d  the  beam,  e  th>  ■!> 
£rame  or  beam  which  limits  the  traverse  of  the  gate,  and  against  which  it  lUi 
when  fiill;  open. 


1544,  Wire-Fencca. — Wire-fences  consist  of  three  parts — ^the  strainisg-Fori^ 
the  standards  or  intermediate  posts,  and  the  wires.      The  Btraining-pt0 '^ 
^, .  -„,  made  of  wood  or  of  iron  ;  and  in  the  m* 

try,  where  wood  is  cheaper  than  iioo,  ft« 
former  will  in  most  cases  be  chown,  >^ 
though  it  can  bear  no  comparison  with  im 
in  durability.  A  simple  foftn  of  wwJ" 
straining-post  is  shown  in  fig.  794,  i^ 
a  is  the  post,  7  feet  long,  and  6  or  7  iwJ* 
in  diameter  at  the  smallest  end,  is  pnti* 
a  pit  3  feet  deep;  b  ia  the  sole,  G  ^ 
long,  3  or  4  inches  thick,  and  fi  v^ 
broad,  which  takee  in  the  port  a  A^ 
inches  from  the  end  c,  and  has  a  notch  cat 
into  itB  upper  surface  near  the  other  ■» 
to  admit  the  strut  d,  which  is  also  t\oV^ 
and  nailed  into  the  post  about  4  incbet  ^ 
Inw  the  surface  of  the  ground.  In  WttiBg 
the  post  into  the  ground,  the  earlti  * 
firmly  rammed  in  upon  the  sole,  and  about  the  strut 

154-5.  Another  method  of  securing  a  straining-post  undergronnd  is  shown  ^ 
fig.  I'd'),  whore  a  is  the  post  of  the  same  size  as  the  precediug,  at  the  bw^* 
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ioh  at  the  bottom,  U  faatoned  a  plank  b,  2  feet  long,  10  incbeB  broad, 
1  2  inches  thick,  at  3  feet  depth  in  the  ground ;  aod  another  plank  c,  of 

same  dimensions,  ia  fastened  in  front  of  the  post  about  6  inches  below  the 
bee  of  the  ground.     The  earth  is  then  firmly  rammed  in  until  it  comes  to 

inohcB  of  the  surface,  when  another  plank  d  of  similar  dimensions  is 
oed  opposite  to  the  plank  c,  firmly  into  the  ground,  and  then  the  three 
oes  of  wood  e  are  tightly  driven  in  between  the  planks.  This  is  ooDsidered 
ery  secare  mode  of  fixing  a  straining-post  against  the  wooden  tension  of 


Ftg.  n: 


546.  A  third  method  still  is  given  in  5g.  796,  where  a  similar  size  of  post  a, 
he  others,  is  placed  in  the  pit,  3  feet  deep,  having  a  piece  of  wood  b,  2  feet 
g,  6  inches  broad,  and  2  inches  thick,  nailed  to  the  back  part  of  the  bottom ; 
I  a  standard  driven  into  the  ground,  at  4  feet  distance,  in  a  line  with  the 
t,  and  the  stmt  d  is  nailed  at  one  end 
1 A  notch  near  the  top  of  the  post  at  c, 
.  at  the  other  end  to  the  standard  e, 
r  the  ground.  Both  the  posts  are 
d  in  the  ground  before  the  stmt  is 
led  to  them. 

547.  Another  sort  of  straining-post  is 
le  of  'wrought-iron,  fig.  797.  When 
iden  straining- posts  decay  they  mast 
lemoved,  and  in  doing  which  the 
de  fence  must  be  taken  down.  Iron 
ts,  such  as  a,  obviate  this  inconve- 
loe  by  being  permanent.  They  are 
n  1^  inch  square,  and  coat  bora  2d. 
Ijd.  per  lb.  Each  weighs  from  32  lb. 
to  lb.,  according   to    the  height  re-  .«MnraBr-.iwir.tu.«n.o-Bi.r. 

sd.     The  extreme  posts  require  a  stay  b  in  addition,  which  costs  acccffding 
■  weight.    The  cost  of  auoh  a  straining-post  is  this : — 


Boulders  answer  for  blocks,  if  not  under  10  or  12  cwt. ;  and  thoBG  which  have 
rouudocl  topa  aie  bust,  iuusmuch  as  a  greater  depth  of  earth  coven  them,  to  the 
benefit  of  the  grass  growing  over  them. 

1548.  Mr  Binning  Mnuro  of  Auchiubowie,  Stirlingshire,  uses  only  iron  Etrain- 
iug-posts  and  irou  utanditrdd,  and  oousiders  them  as  olieap  as  wooden  o&es,  even 
at  first.  Ilia  straining-posta  are  round,  2J  inches  diameter,  with  stays,  and 
weigh  68  lb.  The  standards  are  made  of  1^-inch  by  J-iucli  bar  iron,  witii  6 
holes  for  the  wiies,  and  weigh  10  lb.  each,  and  tliey  are  uot  squared  at  the  ends, 
to  admit  tliem  being  put  iuto  a  small  hole,  as  is  conimonly  done,  and  which 
weukcDB  the  irou  wliere  it  should  be  the  strougeet,  but  are  kept  broad  and  flat; 
and  the  hole  is  made  for  them,  and  not  they  for  the  holes.  The  straining- posts 
have  a  hold  in  the  stem  of  6  inches,  the  standards  4  inches.  Afler  the  poets 
are  put  iuto  the  holes,  theee  are  filled  with  round  gravel,  and  melted  stdphur  ruu 
amongst  them,  at  2d.  per  lb.,  which  ia  better  than  lead,  because  it  does  uot 
shrink  as  lead  does,  and  become  loose. 

15i9.  The  intermediate  poste  should  be  made  of  larch,  and  the  thinnings  of 
plautatjons  are  euitablo  for  them.  If  of  larch  weedings,  the  posta  should  be 
placed  in  the  same  posture  as  they  grew,  and  not  inverted  ;  they  will  then  last 
much  longer.  For  a  fence  of  3^  feet  in  height,  the  posl«  ahould  be  5^  feet  long, 
with  a  diameter  of  3^  inches  at  the  smallest  end.  In  ordinary  fencing,  the^ 
may  be  used  with  the  bark  on.  Tliey  should  all  be  charred,  which  is  done  in 
this  maniiLT :  Lay  two  trees  of  little  vulue  piuallel,  about  a  foot  or  fourtten 
inches  aparl,  upon  tiiu  ground.  ButweL-ii  thrm  cr'lli.'Ct  chips  and  brushwood, 
and  set  fire  to  them.  Lay  the  posts  directly  across  the  flame,  at  the  part 
where  the  surface  of  the  ground  will  touch,  and  turn  them  from  aide  to  side 
until  they  are  ready.  They  are  then  smeared  with  coal-tar  as  long  as  they  are 
warm,  and  as  long  as  the  tar  may  be  absorbed. 

1550.  Intermediate  posts  have  a  sufficient  hold  of  the  ground  at  21  inches 
deep,  and  will  support  the  wii-e  sufficiently  when  set  7  or  8  feet  apart,  in  a 
straight  line ;  but  in  curves  they  should  be  set  closer,  and  always  within  the 
radius  of  the  curve,  and  with  their  heads  inclining  outside  of  the  curve,  to 
meet  the  strain  upon  the  wires. 

1551.  Wires, — The  wires  used  in  wire-fencing  are  of  diflereot  kinds,  and  bear 
different  uames.  They  are  named  common,prepared,charcoal,and  annealed  wire. 
The  common  is  the  oidinary  wire  of  commerce,  and  is  the  kind  which  hw 
hitherto  been  mostly  employed  in  wire-fences.  It  is  made  from  the  oovser 
sorts  of  iron,  and,  as  its  name  indicates,  bears  a  corresponding  relation,  botb  u 
regards  quality  and  price. 

1552.  Prepared  wire  is  made  from  a  finer  description  of  iron,  is  more  oarefiiU^ 
manafaotored,  comes  out  in  longer  lengths,  is  consequently  superior  in  quality* 
and  bears  a  higher  price  in  the  market. 

1553.  Charcoal  wire  is  the  best  and  strongest  of  any  of  the  qualitiee  mule. 
It  is  drawn  from  charcoal  iroo,  prepared  chiefly  by  wood-chorcoal,  which  is 
fi:eer  from  the  impurities  known  to  deteriorate  the  quality  of  iron,  that  exist  in 
a  greater  or  less  degree  in  all  the  fuels  used  in  the  manofactnre  of  the  other 
deaoriptions  of  that  material. 
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1554.  Annealed  wire  is  the  common  wire  softened  in  the  fomace,  and  sent 
rat  in  that  state.  It  is  purchased  at  the  same  price  as  the  common,  and  is  in 
K>me  districts  nsed  in  preference,  from  its  being  softer  and  more  easily  handled 
than  the  other.  It  is,  however,  the  very  worst  that  can  be  put  into  a  fence, 
md  ought  always  to  be  rejected.  It  easily  bends,  and  remains  so  from  want  of 
elasticity ;  and  it  soon  oxidises,  even  when  painted. 

1555.  The  following  table  exhibits  the  comparative  qualities  of  these  wires, 
18  tested  by  the  number  of  pounds  each  kind  sustains  before  breaking — the 
the  length  being  10  feet : — 

Common  Wire. 

No.  8  broke  with    5901b.) 

Na  6         „  Sii  yy  >  without  perceptibly  stretching. 

No.  4         „  1269  „  ) 

Annealed  Wire, 

No.  8  broke  with    605  lb.,  stretched  4}  inches. 
Na  6         „  832  „         „  8        ^ 

No.  4         „  1282  „         „  2        „ 

Prepared  Wire. 

No.  8  broke  with    955  lb.,  stretched  1  inch. 
No.  6         „  1880  „  ,.  J     „ 

No.  4         „  2168  „  „  1    „ 

Charcodl  Wire, 

No.  8  broke  with  1274  lb. ) 

No.  6         „  1762  „  >  stretched  the  same  as  the  prepared  wire. 

No.  4         „  2656  „  ) 

These  are  the  numbers  used  in  wire-fencea     Each  bundle  of  wire  is  made  up 
of  63  lb.,  and  each  bundle  runs  thus : — 

No.  4  extends  from  140  to  150  yards. 
No.  6      „  „       180  „  200    „ 

No.  8      „  „       280  „  300    ^ 

1556.  The  cost  of  the  different  kinds  of  wire  of  the  same  size,  from  Nos.  I 
^o  6,  is  the  same.  No.  1  to  No.  6  of  common  wire  costs  from  8s.  6d.  to  IDs. 
Sd.  per  bundle ;  the  prepared  is  2s.  more  ;  and  the  charcoal  2s.  more  than  the 
[krepared. 

1657.  The  number  of  wires  employed  in  a  fence  depends  on  its  height,  but 
&e  ordinary  height  of  3^  feet  requires  6  wires  to  make  the  fence  confine  sheep 
ind  lambs.  Fig.  796  showis  a  portion  of  a  fence  having  6  wires,  the  two  upper 
J*iei  above  c^  being  of  No.  4,  and  the  four  below  it,  No.  6  wires.  A  not  uncom- 
■&0D  arrangement  of  the  wires  is  to  make  the  two  uppermost  No.  4,  the  two 
iQidermost  No.  6,  and  the  two  intermediate,  No.  8.  The  upper  wire  is  first 
attained,  and  then  the  lowest  one,  and  the  intermediate  ones  are  taken  in  sue* 
i^emon,  the  tension  of  the  upper  one  being  the  gauge  to  tlie  others. 

1558.  As  to  the  cost  of  wire-fencing,  an  instance  may  be  given  of  a  fence 
Donstmcted  in  front  of  a  plantation,  of  curved  and  irregular  form,  of  wooden 
!H)8tB  and  standards,  3^  feet  high,  having  6  wires,  and  extending  to  665  yards. 
Pbe  two  upper  wires  were  of  No.  4,  and  the  four  lower  of  No.  6.  The  under- 
|kMt  one  was  6  inches  from  the  ground ;  the  second,  11 ;  the  third,  16i^  ;  the 
c^Orth,  23;  the  fifth,  31^;  and  the  uppermost,  42  inches.  The  cost  may  be 
^ted  thus : — 


The  stones  being  heavy,  and  the  posts  strong,  no  stays  are  required,  and  tits 
iron  work  ia  put  down  at  oust  price  and  laboor,  the  entire  work  having  beftn 
done  by  country  smitha.t 

1561.  The  dnrability  of  wire-fences  ia  grpater  thau  miglit  be  expected.  The/ 
Btood  upon  the  estate  of  Torrance,  in  Stratheam,  for  twelve  years  before  requir- 
ing repairs,  and  then  some  of  the  standards  were  renewed,  while  the  wire  wdvI<1 
stand  for  hix  yeara  to  come.  On  other  estates  they  have  stood  nearly  ten  yeirt 
without  repriir.  Were  tlio  posts  made  of  iron,  tliey  might  stand  a  lea.ao  nitho"* 
repairs. 

1562.  It  is  not  at  all  probable,  that  however  durably  wire-fencea  niaj  I* 
erected,  they  will  ever  supersede  thorn  hedges  or  stone  dykes  on  farma  They 
afford  no  shelter  to  stock,  and,  appearing  insignificant  to  restless  cattle  in  th^ 
fields,  have  been  attempted  to  be  leapt  over,  and  the  cattle,  not  marking  tb^ 
height  well,  have  boon  caught  by  the  upper  wire  in  the  groins,  to  their  swo"* 
injury.  They  are  well  adapted  to  the  fencing  of  plantations  until  the  tiW* 
grow  sufficiently  high  fur  pasturage  under  them.  The  grazings  of  pattffl*' 
farms  might  be  subdivided  by  them,  much  to  the  advantage  of  both  the  stoe* 
and  pasture.  They  would  form  a  cheap  mutual  march-fence,  even  with  ifo" 
posts,  on  laige  hill  properties.  They  might  be  used  instead  of  paling  forpn** 
teoting  yonng  thorn  hedges,  until  these  grew  up  to  a  fence. 

1563.  Wire  would  make  a  neat  fence  between  the  plat  and  a  small  gf*^ 
field  in  front  of  a  farmhouse. 

1564.  Filling-up  of  Wire-Fences. — A  few  notes  on  this  subject,  from  the  p** 
of  Mr  Young,  may  be  of  service  to  the  reader. 

1565.  "  The  wire,  aa  it  is  supplied  by  the  makers,  is  in  coils,  the  lengtii  "* 
these  varying  according  to  the  size  or  number  of  the  wire. 

1566.  "  The  first  part  of  the  operation  in  putting  up  wire-fenoes,  as  we  b*^ 
practised  it,  is  to  take  the  wire  out  of  the  coil — or,  in  other  words,  to  strai^it*'' 
it  This  is  performed  by  drawing  it  through  several  iron  pegs,  driven  into  • 
stout  board  a,  fig.  798,  each  peg  or  pin  being  2  or  3  inches  from  each  other. 

b  IS50,  p.  2iM9- 
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Pig.  798. 


Bxoox.  Ton  aTaAroBTXvxifo  wiRza , 


ibont  2  or  3  feet  of  one  end  of  the  wire  is  noVr  taken  through  the 
the  back  end  of  the  board, 
inside  of  every  alternate  peg. 
}f  the  wire  is  then  turned 
landle  of  a  hammer,  or  some 
\x  piece  of  wood  c,  and  drawn 
)  pegs  by  one  or  two  of  the 
he  block  a  being  supported 
3,  and  kept  in  its  position  by 
ire  passed  round  the  post  d ; 
articularly  noticed  that  the 
has  the  charge  of  the  coil, 
S/  or  uncoils  it,  '  hand  over  hand,'  as  fast  as  it  is  drawn  through 
and  to  enable  him  to  do  this  perfectly,  especially  at  first,  the  wire 
be  very  rapidly  drawn  away. 

iVe  are  aware  that  many  who  put  up  wire-fences  do  not  straighten 
all,  but  run  it  at  once  off  the  coil  into  the  fence.  This  is  a  practice, 
6  have  never  adopted,  and  do  not  recommend.  We  find  that,  by 
ig  the  wires  first,  we  can  not  only  do  the  work  far  more  expeditiously, 
ly  better,  as  there  are  neither  crooks  nor  puckers  in  the  wire,  which^ 
exist,  it  is  not  possible  for  any  strain  the  wire  will  bear,  completely 

3. 

^e  shall  therefore  suppose  that  the  wires  have  all  been  straightened. 

\  are  then  driven  slightly  into  the  posts  at  the  heights  on  the  posts 

is  desired  to  place  the  wires.     The  wires  are  now  led  or  drawn  into 

in  the  posts.     Having  completed  this,  about  18  inches  of  each  of  the 

»assed  through  the  holes  in  the  extreme  straining-post,  and  brought 

and  twisted  upon  the  wire  inside  of  the  post,  which  completes  this 

fastening. 

[t  is  very  possible  that  the  length  of  wire  in  any  of  the  coils  will 

he  whole  distance  between  the  strain- 
When  this  is  the  Cfiuse,  they  must  be 

ther,  as  represented  in  fig.  799. 

W^ith  the  smaller  sizes  of  wire,  no  one 

nee  much  diflBculty  in  making  such  a  joint ;  but  when  the  wires  are 

iger  kinds,  we  are  obliged  to 

•se  to  implements  to  assist  us,  ^' 

the  hand  pliers  used  for  the 

;s ;  the  most  simple  of  which  is 

;k  of  wood  a,  fig.  800,  about  12 
and  3  square,  into  one  end  of 

Iriven  a  piece  of  round  f  rod, 

kbout  J  an  inch  high.     Beyond 

ere  are  other  three  pegs  driven,  to  keep  the  wire  in  the  centre  of 

(vhile  its  end  c  is  being  turned  round  the  pin  to  form  the  eye,  and 

m  made,  as  shown  in  the 

is  entered  into  the  eye  of 

fvire,  and  then  taken  hold 

ir  of  clambs,  fig.  801,  by 

loose  end  of  the  wire  is 


Fig.  799. 


JOINIVO  or  WIRES. 


BL^CK  rOR  UAXIVO  BTSB  IM  WIKB8. 


Fig.  801. 


ad  at  the  neck  of  the  eye, 
1  fig.  799.     Any  remaining 


CLAiiaa  yoa  twisiimo  ihi  wikB  at  tbb  stb. 
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portion  of  the  wire  is  afterwards  out  off  by  a  file,  which  finishes  the  joint,  is»^ 
makes  it  ready  for  straining. 

1572.  "  There  is  another  tool  very  necessary  to  enable  ns,  easily  and  neaidj,  ^ 
turn  the  thicker  wires  when  forming  the  eye,  or  to  twist  the  ends  xonnd  the  wir^ 
at  the  straining-posts.  It  is  termed  a  '*  turn-key,"  and  is  represented  by  fig.d(>^ 

1573.  '^Having now  all  the  wires  fastened  to  the  extreme  straining-post, tf^ 
joined  where  necesBary,  they  are  cut  at  the  next  straining-poet,  leaTiDg  abor<3 
15  or  18  inches  beyond  it.  To  the  end  of  the  npper  wire  is  attached  tb 
straining-screw,  fig.  803,  observing  to  place  between  its  end  a,  and  the  post  ^ 


Fig.  802. 


Fig.  801 


TURN-EIT. 


•TK*z«nro-ao 


Fiff.  804. 


and  under  the  wire  c,  a  piece  of  wood  dj  about  2  inches  square.  It  is  necesnuyt 
before  beginning  to  work  the  screw  c,  to  place  a  temporary  spur  of  wood  to  tie 
inside  of  the  post  about  5,  which  is  removed  when  the  next  space  is  strained  v^ 
and  so  on,  until  the  next  extreme  post  is  strained  firom. 

1574  "  The  upper  wire  is  the  first  that  is  tightened,  and  this  is  done  slowij 
until  a  suflicient  tension  is  procured.  There  can  be  no  rule  stated  to  instruct 
when  the  strain  is  enough,  but  with  a  little  experience,  and  applying  the  hiwl 

occasionally  to  the  wire  as  it  is  being  strained,  t 
knowledge  of  the  degree  of  tension  will  soon  be 
acquired.  The  wire  being  sufficiently  tight,  we 
apply  what  is  termed  a  "  collar-vice,"  ^g.  804, 
which  is  put  round  the  post  on  the  upper  side 
of  the  wire,  and  the  jaws  of  the  vice  a,  finnlj 
screwed  on  the  wire  inside  of  the  post  The 
straining  screw  ^  fig.  803,  is  then  unfastened, 
and  the  loose  end  of  the  wire  brought  doeelj 
ronnd,  and  a  staple  driven  over  it  into  the  side 
of  the  post.  After  this  is  done,  the  collar-vice 
can  likewise  be  taken  away,  and  the  wire  fixed  as  at  the  other  post,  dther 
by  the  hand  or  by  the  tarn-key,  fig.  802. 

1575.  "  The  upper  wire  having  been  strained  and  fastened,  the  lowest  i«  next 

tightened,  and  so  on,  until 
the  last  unstrained  upper  wire 
is  so  done.  The  object  in 
straining  the  upper  wire  M 
is  to  make  it  a  guide  for  the 
tension  of  the  others  below  it, 
as  the  strain  upon  any  of  these 
must  increase  the  instant  the 
upper  wire  appears  in  9nj 
degree  slacker  than  it  was  at 
first.  When  all  the  wires  are  strained,  the  staples  in  the  small  posts  are  driven 
home,  but  not  too  firmly— and,  when  this  is  done,  the  fence  is  completed. 


i.OLI.&li-Vtw'l£. 


Fig.  805. 


STRAllIJKO-Bl'R»W   AVD  COrLAR-VtC*   COVBIXm 


1576.  "  The  strain ing-screw  and  collar-vioe  have  hitherto  heen  the  ordinary 
plementa  used  for  the  erection  of  wire-fenceB,  hut  we  have  sometimeH  em- 
lyed  a  collar-Tice,  in  which  ia  also  cotnbined  a  straining-eoT'ew,  as  in  fig.  805, 
lere  a  ia  the  jaws  of  the  vice,  and  b  the  rest  againat  which  the  Btraioing-Hcrew 
Euts.  We  have  found  it  an  exceedingly  uaeful  infltrument,  and  pecnliarly 
spted  for  short  lines,  aa,  by  asing  two  or  more  of  them  at  the  same  time,  we 
Q  procnre  a  very  eqnal  degree  of  tenaion  on  all  the  wirea." 

1577.  ITrotijAt-w-on  Hurditi. — Fig.  806  repreaentB  wrought-iron  hurdles  of 
e  nnmd  bars,  as  manufactured  „.    __ 

Messrs  Thomson  and  Co.  of 
.inborgh.     Each  hurdle  consists 

three  strong  uprights,  one  at 
ah  end,  and  one  intermediate 
rween  them.  The  lower  ex- 
xnities  of  the  end  supports  are 
"de  with  a  strong  double  knee, 
miDatiug  in  a  prong — this  vary- 
r  in  length  &om  a  foot  upward, 
e  middle-upright  ia  aimply  con- 
aed  to  a  point,  and  twisted  so 

to  present  its  flat  side  to  the  pressure.  The  horizontal  bars — in  the 
jori^  of  instances  round,  but  in  some  cases  square,  set  diagonally — are 
Knnered  "  at  the  ends  by  machinery,  which  takes  off  the  least  possible  pro- 
tion  to  form  a  shoulder  for  riveting  them  to  the  uprights. 
1.57S.  In  erecting  the  hurdles,  the  two  end  uprights  are  placed  against  each 
«r — the  knees  being  in  opposite  directions.  A  series  of  double  prongs  is 
ts  formed,  which,  being  fixed  in  the  ground,  renders  the  hurdles  self-aup- 
rting,  and  obviatea  the  necesaity  of  uaing  atays.  In  course  of  erection,  the 
rdles  are  fastened  together  by  means  of  bolts  and  nuts,  the  bolts  passing 
xnigh  holt-holes  made  in  the  end  uprights, 

1579.  For  horses,  cattle,  sheep,  and  lambs,  the  price  of  this  form  of  hordle  is 
Wt  2b.  to  4s.  per  lineal  yard  ;  for  sheep  and  lambs  only,  2b.  6d.  to  3a. 

1580.  Movable  hurdles  of  iron  might  be  conveniently  used  to  confine  a  sheep 
two  to  eat  the  grass  of  a  small  plat  and  save  the  tronble  of  cutting  it 

op-dressing  the  grass  iu  this  manner  is  preferable  treatment  to  cutting 
with  the  scythe  and  carrying  it  away,  to  the  impoveriahment  of  the  soiL 
sch  hurdles  mako  neat  fences  near  farmhouses  as  a  protection  from  the  larger 
Isn  of  stock  of  cattle  and  horses. 

1581.  Barnard  and' Bufiop'i  SheepfoU  Htirdte*.—  r^t-m. 
bnrs  Barnard  and  Bishop  manufacture  a  sheepfold 
»  hurdle  invented  by  Henry  Gilbert  of  Eensing- 
n,  Hiddleaei.  They  are  12  feet  long,  are  perfectly 
■^  and  are  easily  removed  &om  place  to  place  of  a 
It  by  means  of  a  light  iron  wheel,  which  ia  readily 
tUched  to  each  hurdle.  Price,  I6b.  ;  the  cost  of  a 
iwel,  lOe. 

1582.  Wire-Netting. — In  fig.  807  we  give  strong 
in-netting  for  sheep ;  its  height  is  3  feet,  and  the 
ice  per  lineal  yard  is  la.  3d.  It  is  quite  effectual 
r  fencing  ofT  sheep  near  the  farmhouse. 

1583.  Fig.  808  is  the  "  mixed  neah-wire  game- 
tttng,"     manu&ctured    by   Messrs   Barnard   and 
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Bishop,  Norfolk  Wireworke,  Norwicti.  By  making  the  upper  part  of  the  Mttag 
of  a  krger-eized  mesh  tban  the  lower,  the  prioe  is  proportionably  redaced;  ts 
work  together,  the  upper  meeh  tonst  be  twice  the  aize  of  the  lower.  Thii  ou 
be  made  to  any  height  nnder  8  feet  With  meshes  I  and  2  inohoB,  wire  Kn.  19, 
the  prioe  per  lineal  yard,  2  feet  wide  or  high,  is  9d. ;  when  japanned,  10^; 
when  galvanised,  with  meshes  1^  inch  and  3  inofaes,  No.  19  gauge,  Ad-iod 
6d. ;  with  meshes  2  inches  and  4  inches,  No.  19,  4^  and  5  jd.  Thii  \t  u 
eETectaal  fence  against  rabbits  and  hares  into  gardens  and  shrubberieB. 

1584.  In  fig.  809  is  given  the  f-iuch  mesh  wire-netting,  manafaotnred  i1h 
by  Messrs  Barnard  and  Bishop,  suitable  for  various  purpoBeB ;  the  prioe  per 
square  foot,  wire  No.  20,  being  Hf^d.,  japanned,  and  6d.  galvanised. 

1585.  In  fig,  810  is  illustrated  a  recently-introdnced  form  of  spiral  wirewo^ 


invented  by  Mr  J.  Reynolds,  of  27  New  Compton  Street,  Soho,  London.  Il  i» 
made  of  hard  twisted  wire,  galvanised  after  being  manaractored.  From  tbe  ' 
way  in  which  the  twisted  wires  are  interlaced,  no  other  fixing  ie  required.  Thi* 
would  make  an  ornamental  fence  against  cattle  and  sheep  at  a  farmhouw. 

1586.  Section  Eighth — Iron  Shedt. — These  structures  will  generallr  b« 
requiri'd  of  a  very  simple  and  unambitious  character.  In  the  majority  of  ctM 
simple  ginlora  or  bearers  of  cast-iron,  or  of  wrought- iron,  will  suffice.  In  c«- 
nection  with  these  parte  of  iron  structures,  we  have  given  ample  instmctioai 
and  illastnLtions  in  Sul>dt\'ision  Third,  p.  375,  under  Iron  Constmction,  to  vbi^ 
we  here  refer  the  reader.  We,  however,  deem  it  right  to  suppl^nent  the«e  1? 
giving  a  few  illustrations  of  parts  not  there  illustrated. 

1587.  Infig.811  we  give  a  half  elevation  of  a  cast-iron  girdpr,  which  ttirti* 
from  cnhiiiin  to  coluiim  ;  shoes,  as  at  a  £,  are  cast  in  the  girder,  to  support  lb« 
ends  of  the  rafters;  a  corresponding  shoe  being  cast  at  c  on  the  top  of''* 
column. 

15S8.  In  fig,  812  no  give  the  upper  part  of  the  column:  the  ends  if^ 
girders  are  inserted  in  ihe  recesses  a  a ;  b  the  plan  of  ehoe. 

1589.  In  ficr.  S]3  „-«  j^jve  the  elev.ition  of  an  open  ginJer  for  suppiirting t^* 
roof  of  a  large  nhnd  :  a  a  the  upright  cast-iron  columns,  b  b  b  ibe  shi*s  fit  K- 
ceiving  tlie  wood-beam  c  c  and  the  ends  a,  fig.  814,  of  the  iron  laAeis;  <L'^ 
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id  //  are  uprights  and  braces.  In  fig.  814  we  give  a  front  elevation  and 
ction  of  the  shoe  6,  Gg.  813,  in  which  a  is  the  termination  of  rafter  of  roof  6, 
e  shoe  bolted  by  the  bolts  c  c  to  the  cap  of  columns  a,  fig.  813 ;  d  the  wood 
^am  (c  c,  fig.  813) ;  e,  in  the  front  elevation,  is  the  slot  receiving  end  of 


Fig.  811. 


ssssann 


¥ 


BLCTAJIOM  or  CAST-IROM  OIROCR  rOK  mBMVB—mOALA.  ^  IhtCU 

TO  TRB  FOOT. 


Fig. 

812. 

• 

a 

b 

a 

PLAM  or  suoB  rok  KBcanmio 
xirss  or  oau>»it    aoAi.B,  1  xmom 

TO  TKm  VOOT. 


Fig.  813. 


TROSaCO  ABAIC,  OR  OTMS  OTROBR. 


Fig.  814. 


BLBVATIOW  AjrO  aBOTIOir  or  8H0B— aCAZ.B.  1  mOB  TO  THB  VOOT. 


»fter  a.  Fig.  815  shows  upper  termination  b  of  upright  dj  fig.  813 ;  a  the 
khoe  receiving  the  end  of  rafter  b  and  beam  c,  d  the  snug  to  which  the  diago- 
lal  ties  /  fig.  813,  are  bolted.  Fig.  816  shows  upper  termination  of  uprights 
i  tj  fig.  813 :  a  is  the  wood  beam  corresponding  to  c  c,  ^g,  813. 

1590.  In  fig.  817  we  give  plan  of  an  octagonal  shed  :  a  b  the  doors,  c  d  the 
(rindowB.  In  place  of  having  brick  or  stone  walls,  as  in  the  figure,  cast-iron 
^Slara  are  proposed  to  be  placed  at  the  comers  of  the  octagon,  the  spaces  be- 
tween being  filled  up  with  corrugated  iron  plates,  or  wood  planking.  The  double 
ines  converging  to  the  centre  e  show  the  assemblage  of  rafters  e/,  e/,  fig.  818. 
^  fig.  819  we  give  the  plan  of  central  ring  d,  fig.  818,  to  which  the  ends  of 
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F%.  817. 


Pis.  815. 


Fig.  818. 


U 


TsmiiaATioa  or  cvmthai,  np- 
1UU  rooT. 


TrniciMATtoif  or 

■  ll>B  nPHIOKl— > 

k'iAlB.  1  iNua  -lo 

TBB  voor. 


TIAM  or  OOTAOOVAI.  SBBX>— «CAZ.K,  {  ZV £■  TO  T»  NCT 


Hoor  THoa^  or  orTkoov/a.  Bnv>—9CAVM,  |  tMon  ro  thc  rooT. 

Pig.  819. 


n 


«N  or  rENTRAi  RiNr»  ff,  HO   ^^I^— .«c\:»   {  r*;.-B  tc  th*  r:-?r 
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3-rod8  b  and  d  are  bolted.     Where  the  tie-rods,  as  a  a  a,  fig.  819,  join 

Qg  at  the  angles,  triangular  bolster-pieces  5  6  are  inserted,  against  which 

ts  c  c  are  screwed  hard  up.    Where  the  tie-rods,  as  d  d^  join  the  ring  in 

ntre  of  its  sides,  p^.  sao. 

taee  butt  imme- 

r  against  these. 

820  we  give  end 

»t«  Sf  g,  f^g.  818, 

ig   its   juncture 

after  a  fig.  820, 

strap  6.  The  end 

funded,  and  the 

.  dj  correspood- 

acja  c,  fig.  818, 

round  it.  The 
A  h  h,  ^g.  818, 
out  so  as  to  em- 
the  ends  of  the 
g  g.  Fig.  821 
the  widened-out 
I  a,    where  the 

the  strut  g^  fig. 
Msses  through,  as 
e  tie-rod  ac;  bb 

Ifi  VIA w  n£  n.  n.  ***"  ®'  •xaor  g,  no.  81S— sti^i-B,  I  imou  to  tbb  »oor 

Ffg.  821. 


1 


WJUCMSO  PAJiT  or  TtB-BOII^-«OAt.B,  1  ZMOK  TO  TBC  VOOT. 


7^ 


I.  In  ^Q,  822 — in  elevation  and  section — ^is  a  method  of  forming  sheds 
rought-irou  columns  a  a,  these  being  provided  with  caps  b  6,  the  upper 
f  which  are  formed  into  shoes  for  supporting  the  wrought-iron  beam  c. 
Tought-iron  column  a  and  cap  b  are  secured  together  by  the  key  (/. 
;ht-iron  tension  bars  //  stretch  from  column  to  column,  the  ends  being 
to  snugs  e  e,  cast  on  tiie  cap  b.  In  place  of  a  wrought-iron  beam  as  Cj 
len  beam  may  be  used  to  support  the  rafter-shoes  of  the  roof,  as  shown 
dotted  outline  g.  Where  the  iron  beam  c  is  of  the  dimensions  shown 
fig^e — namely,  the  depth  12  inches,  the  length  from  centre  to  centre  of 
19  feet,  the  breadth  of  flanges  at  top  and  bottom  4f  inches,  and  thickness 
tral  rib  f  inch — the  weight  it  is  calculated  to  support  at  its  centre  is 
lb.,  or  double  that  spread  over  its  whole  length.  The  distance  between 
lars  a  being  19  feet,  a  rafter-shoe  will  be  required  at  three  points-^ 
the  pillarsi  and  between  the  two.    The  rafter-shoes  should  be  made  to 


446  PRACTICAL  CONSTErCTION. 

clip  the  upper  flange  of  beam.    Or  the  upper  flBDge  of  rafter  may  bo  wtoW 
and  flattened  out,  so  aa  to  be  riveted  to  the  upper  flange  of  the  wrongbt-inn 


c,  the  nb  of  the  rafter  butting  at  its  end  on  the  side  of  the  hmiii» 

Pi„  u^  shown  by  the  dotted  linea  A  A.     The  dotted  linei  •b""' 

also  the  mode  of  fastening  the  rafters  A  A  to  the  TOodtt 
beam  ff — if  that  is  used  in  preference  to  a  wrongiit-ii'* 
Olio — tlio  upjMjr  flange  of  the  rafter  being  spiked  downlo 
the  beam. 

1592.  Catt-iron  PiUan  for  CaUle-Boxtt  m  IrwSfk 
— Where  cattle-bojes  are  fitted  up  in  the  iDteiiix  rf 
slieds,  pillars,  as  in  fig.  823,  may  be  need.  On  Am 
sides  of  these,  as  at  a  i  c,  snugs  are  cast,  into  «lucb  n> 
wooden  battens  d  e  f,  forming  the  dirisians  betweoit^ 
etallB,  are  passed.  Thus,  in  &  the  tnnsrene.  aadiiitfc 
and  a/tlie  longitudinal,  divisions  are  placed.    The  bttteii 

ri:i>TiiiT'Nr::i>»!>     mav  t)o  secureil  in  their  places  by  bolts  andnolsfl*! 

'-"•"•"•"■•       f^)J■  ij^ia  porpose  holes — at  distances  conespODding tow* 

of  the  battens — may  be  bored  in  the  snags  a  b  f. 

SiBPivisioN   FounTH — C<fiiibi>u\i   WltK 

—  Wood  eonibiiied  trilk  Iron  Strapn,  SS^tt.  Tram 
frequently  used  to  conneet  joints :  as  the  totf  " 
b  b  with  the  kiug-pof't  c  and  etnitt  d  d,  6g.SH;  " 


1593.  Section  First 
Beana. — Iron  straps  are 
to  connect  the  tie-beam 


IRON  STRAPS  WITH  WOOD. 
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I-'ig.  81^5. 


IRON    STRAP   FOR    VOOT    OW   KXVO- 
KMT.  arRUTB.  AND  T»-B&A1£ 

acAX.s,  I  INCH  TO  Tax  rooT. 


IRON  STRAP  FOR  PUOT  OP  VAFrSIl 

AVU  Zim-BWAM—mOKLM,  ^ 

ZHUa  TO  THX  FOOT. 


foot  of  the  rafter  c  with  the  tie-beam  b  b,  fig.  825 — a  being  the  strap, 

e  the  eye-bolt. 

594.    The   following  re-  Fig.  824. 

ks  from  the  article  **  Car- 

ary,"    Encyclopcedia   Bri- 

icaj   on  the   use  of  iron 

M,  may  be  useful.  "  When 

neoessary  to  employ  iron 

>8   for    strengthening   a 

\j  considerable  attention 

ecessary   that  we    may 

a  them  properly.      The 

thing  to  be  determined 

e  direction  of  the  strain. 

must  then  resolve  this  strain  into  a  strain  parallel  to  each  piece,  and 

her  perpendicular  to  it.     Then  the  strap  which  is  to  be  made  fast  to  any 

le  pieces  must  be   so  fixed  that  it  shall  resist  in  the  direction  parallel 

iie  piece.      Frequently  this  cannot  be  done,  but  we  must  come  as  near 

t    as  we  can.      In  such  cases  we  must  suppose   that  the   assemblage 

Is  a  little  to  the  pressures  which  act  on  it.      We  must  examine  what 

ig^  of  shape  a  small  yielding  will  produce.      The  strap  that  we  observe 

b  generally  ill-placed  is  that  which  connects  the  foot  of  the  rafter  with 

beam.     It  only  binds  down  the  rafter,  but  does  not  act  against  its  hori- 

^  thrust.     It  should  be  placed  farther  back  on   the  beam,  with  a  bolt 

>ugh  it,  which  vnll  allow  it  to  turn  round.     It  should  embrace  the  rafter 

est  horizontally,  near  the  foot,  and  shoidd  be  notched  square  with  the 

k  of  the  i*after.     We  are  of  opinion  that  straps  with  eye-bolts  in  the  very 

;le8,  and  allow  free  motion  round  them,  are  of  all  the  most  perfect.      A 

nched  strap,  such  as  may  at  once  bind  the  king-post  and  the  two  braces 

ich  abut  on  its  foot,  will  be  more  serviceable  if  it  have  a  joint.     When 

oof  warps,  these  braced  straps  frequently  break  the  tenons,  by  affording 

ilcrum  in    one  of  their  bolts.     An  attentive  and  judicious  artist  will  con- 

3r  how  the  beams  will  act  upon  such  occasions,  and  will  avoid  giving  rise 

these  strains  by  levers.      A  skilful  carpenter  never  employs  many  straps, 

sidering  them  as  auxiliaries  foreign  to  his  art,  and  subject  to  imperfections 

vorkmanship  which  he  cannot  discern  or  amend." 

59d.  In  fig.  824  we  show  a  branched  strap  a  joining  the  king-post  c  and  the 

its  d  d.     The  strap  may  be  fixed  by  keys  driven  through  at  the  upper  part, 

an  eye   may  be 

en  to  the  strap, 

a  bolt   passed 

>Qgh  it 

596.  In  fig.  826 

give  a  form   of 

tp    for    head    of 

g  -  post    a,     and 

Its  6  c ;  fig.  827 

)Ws   a    strap   for 

iinf?  coll&r  be&m  '^'^*'  strap  por  bpao  op  ktmo-fost  and  , 

O  ^  ^  BRAOCS— «CAL>,  }  INCH  TO  TBP  FOOT. 

md  principal  b  c. 
1597.  Fig.  828 
68  a  form  of  strap  for  straining-beam  a,  queen-post  5,  and  strut  e. 


Fig.  827. 


Fig.  826. 


IRON  STRAP  POR  UOLLJkR  AXD  RAFTSI.- 
^  LMOH  TO  THX  FOOT. 


lUAXJ, 


m 

. 

.1 

■  I  I- 

1 — 1 

\' 

a 
a 

□ 
0 

'i 

1599.  hVH  Shoet  Jbr  Wooden  Framing. — In  tig.  830  wa  givo  a  dmtving  of  > 
'  -^  f  the  reoeption  of  the  end  of  tie-beams  or  girders,  oa  a,    Tba 

alioe  ie  provided  with  smigs  e  t,  f  d,  which  act  u 
keys,  and  give  a  eeonre  hold  ia  the  wall  b.     K  shoe  tat 
the  reception  of  joista  which  require  to  he  holled  lo 
wooden  colmnne,  iS:o.,  is  given  at  e  rf  /  ij 
this  is  secured  by  bolts  and  nuts  as  shown  at  /.    In 
)  fiRTire  ft  shoe  for  the  reoeption  of  "wJJ- 
plates,"  ruuiiing-  along  the  wall,  is  shown.    The  will- 
plate  rests  in  the  recess  a ;  c  and  a  are  projeotioDB.  ^* 
may  lie  adapted  to  secure  to  a  post,  &c.,  as  ihesbiw 
««T-i.ei.  .»<>.  KK  ...V...T-S  iKu  <,w  e  df,  by  extending  the  projection  c,  as  shovra  iii  fon" 
aiuaa-.!..!,!,  ^  men  to  tui  reor.   j^j^^^jjg  j^  gjjj  paBsiug  bolts  through  ftpertures  mw* 
in  it;  the  upper  bolt-hole  at-will  require  to  be  counter-sunk,  or  have  arecef 
in  which  the  head  of  the  bolt  can  go.     Thja  friU 
"^  allow  it  to  lie  flush  with  the  inside  of  the  rweW- 

and  the  wall-plate  to  pass  easily  into  the  receaa  (■ 
A  front  view  is  shown  at  g. 

1600.  In  composite  roofs — that  is,  roo&  co>D' 
posed  partly  of  iron  and  partly  of  timber— coittiB 
parts  are  composed  of  cast-iron,  as  qneen-Wt' 
heads,  shoes  for  braces,  struts,  or  tie-beams,  iw 
purlin-boxes,  &c.  These  we  now  propose  to  illoi' 
trate. 

1601.  Fig.  832  illustrates  a  "shoe"  for  the i«- 
ception  of  the  foot  of  struts :  a  a  is  the  wooden  tie- 
beam,  h  b  the  wrought-iron  king-bolt,  secured  \fj 
nut  and  washer  c ;    d  the  extremity  of  stmt  or 

"ui.V"-^°"  "i'wob'i'™'^o^    brace,  butting  in  the  shoe,  the  section  of  which  i« 

formed  of  the  proper  shape  ;  /shows  the  eIenti<Mi 

of  the  shoe  :  an  aperture  is  oast  in  the  solid  part  of  the  shoe,  through  which 

the  king-bolt  is  passed ;  e  e  are  bolts  fastening  the  shoe  /  to  the  tie-bouu  a  a. 
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g  hi  B,  frout  view  of  the  shoe  is  shown :  g  is  the  part  where  the  braoe  or 

it  enters,  A  the  king-bolt,  t  part  of  the  tie-beam. 

.602.  Fig.  833  illustrates  a  form  of  rafter-box  or  shoe,  for  the  reception  and 


fig.  88S. 


i 


i 


Fig.  838. 


•HOSS  rOK  KIVO.BOI.T  MMAXtt 
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T-tBO» 


won  rn  hsoiftioit  or  woodxm  armoTa- 

•CAU,  f  IMOH  TO  THS  VOOT. 


•port  of  the  principal  rafters :  a  a  are  the  npper  ends  of  the  raft;ers,  b  the 
g-bolt,  c  d  the  box,  the  side  c  of  which  is  in  section,  the  side  d  in  elevation, 
aperture  is  cast  through  the  solid  part  to  admit  of  the  king-bolt  h  being 
ised  through ;  the  ridge-pole  passes  into  the  recess  e ;  t  shows  a  front  view 
the  rafter-box. 

1603.  In  fig.  834  we  give  a  drawing  of  a  shoe  for  the  reception  of  the  foot  of 
)  strut  and  of  the  queen-bolt :  a  a  is  the  tie-beam,  h  h  the  queen-bolt,  c  the 
Mse  or  strut,  d  the  shoe,  secured  by  the  bolts  e  e, 

1604.  Fig.  835  illustrates  a  queen-bolt-head  "  box  "  for  the  reception  of 
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Fig.  88fl. 


kining-beam  and  principal  rafter : 
is  the  queen-bolt,  the  head  of 
ich  is  sunk  into  a  recess  in  the 
c  or  shoe  5  6,  c  the  straining- 
m,  d  the  principal  rafter. 
1605.  In  fig.  836  we  give  a  cast- 
I  shoe  for  the  reception  of  the 
[  of  the  principal  rafter  and  the 
»-plate:  a  the  rafter,  h  the  re- 
■  into  which  the  pole-plate  is 
sed  The  n^hole  is  secured  to 
tie-beam  by  the  bolts  c  and  d.     Another  bolt  may  be  made  to  vnile  the 

2f 


anOB  FOB  FOOT  OF  ]U.rrBK  AMD  rOZJt>FX.ATl 
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at;.  The  slioe  y  U  paaw 
the  upper  edge  of  tli«  laA 
//which  goes  ioto  the  i 
and  IB  eocnred  by  bolts  And  na 
a,t  d  d ;  b  b,  h  ia  the  p«krt  reoei 
ing  tbe  purlin  c  c. 

1607.  Trussing  of  Gtrdera.- 
Wbon  the  beariog  of  a  girder  e: 
ceeds  25  feet,  the  deflection  wlii( 
arities  bos  a  tendency  to  pnsli  a 


llie  walls  in  which  it  rests.    Tbe  usual  method  of  preventing  this  is  to  "t 

the  girder.     This  ia  performed  by  cutting  the  girder  in  two  through  the  cent 

in  the  direction  of  its  lengtl 

^  Fig  sjs,  j^jjj   inserting  two  pieoea  i 

timber — oak  is  the  best — ii 

cUniog  (owardH  each  other  a 

in  the  principal  mftera  of  i 

roof.    The  rise  of  these  piece 

is  very  trifling,  projectjng  a 

rising  very  little  above  tbi 

beam.     Fig.  838  illustnlea  i 

method   of  trussing  a  1 

with  nrought-iron  and  wood; 

a    a   the   beam,    b    b 

or    braces    abutting    ■ 

wronghl-iroii  bolts  and  t 

c  c  c    In  fig.  839  we  give  as* 

^^.^  other  method  of  trussing  • 

t^N      /   beam    after    the    qaeen-po«' 

',Kr...  ...M  ^  principle,  fig.  838  being  ca 

""""° """  the  kiiig-post    The  abuttiPi 

e  of  wrought-iron ;  the  struts  or  braces  e  «  «  of  wood.     The  t* 

e  bolted  together  by  bolts  and  nuts,  as  at  /,  which  is  a  plan  ahowif* 


pieces  d 

halves  a 

the   position  of  thee 

beam  :  d  d  the  beam  : 


In  fig.  838  we  have  anodier  method  of  tnissiDg 
r  e  Buspension-pieces  fixed  to  the  under-side  of  the  be*' 
by  bolts,  or  otherwise  ;  fg  g  are  tie-rods  of  wrongl* 
iron.  In  fig.  840  the  girder  is  shown  tmssed,  with  * 
arched  piece  of  wrought-iion  a  b  e  between  the  t* 
halves,  the  whole  d  being  secured  by  bolts. 
f—-<t.     n.   ^ff.     -p^— I  1608.  In  heavygirdersofmore  thanafootin  thio^ 

j^*^^^^™*^^!^™^     ness,  it  is  a  good  practice  to  saw  tbem  down  tl 
''  centre,  turning  the  inside  BnrTaoes  outward,  boltid 

""'"'  ■""  them  together  with  pieces  of  thin  wood  betwerai  thM* 

this  enables  the  air  to  circulate  freely,  in  addition  to  affording  an  opportoiu^ 
to  examine  the  quality  and  condition  of  the  timber. 

1609.  In  fig.  841  we  give  a  truased  beam,  on  the  principle  invented  l? 
Mr  Ainger — a  full  description  of  which  will  be  found  in  vol.  46  of  the  Trv» 
actioTu  of  the  Soeie^  of  Art*,  to  which  body  the  inventor  commumcated  lii< 


TRUSSES  FOB  GIBDERS. 


461 


iper.  The  beam  we  have  given  is  adapted  for  a  span  of  12  feet,  and, 
)cording  to  Mr  Ainger — the  suspension  rods  being  1  inch  square — capable  of 
ipporting  easily  between  4000  and  5000  pounds — more  than  double  the  weight 
hich  the  b^am  would  support  if  not  trussed. 


Fig.  841. 


■XHVBMD  BBAll  FOR  lU-rXBT  SPAM. 


1610.  The  beam  a  a,  fig.  841,  to  be  trussed,  is  divided  into  two  flitches  in  the 
rection  of  its  length ; — the  sawn  sides  should  be  turned  outwards.  The  ends 
e  bevelled  aSj  so  that  the  faces  thus  cut  shall  be  at  right  angles  to  the  line  of 
e  inclined  truss  rods  b  5,  the  ends  of  which  pass  through  iron  plates  e  and  d, 
id  are  secured  by  nuts.  The  lower  ends  of  the  truss  rods  b  b  are  jointed  to 
e  struts  or  saddle-pieces  e  and/.  A  horizontal  truss  rod  g  is  also  jointed  at  its 
ds  to  the  struts  e  and/.  The  beam  may  be  cambered  or  lifted  up  in  the  centre 

h^  by  tightening  the  nuts  at  e  and  d.  The  arrangement  is  in  fact  a  small 
suspension  bridge,''  in  which  the  beam  a  a  is  supported  by  the  struts  e  and/; 
^e  upper  part  of  the  beam  being  in  a  state  of  compression. 

1611.  In  the  following  figures — 842  to  844  inclusive — we  give  details  of  the 
•tta  of  this  truss.  These  are  somewhat  different  from  those  given  by  Mr  Ainger. 

1612.  In  fig.  842  a  a,  b  b  are  cross  sections  of  the  two  flitches  ;  c  c  one  of 
tie  stmts,  the  bolts  of  which  are  passed  between  the  flitches ;  the  strut  is 
lide  with  two  snags,  or  projecting  parts,  d  cf,  provided  with  bolt-holes.  These 
t6  embraced  by  the  ends  e  and/  of  the  fork  of  the  angular  truss  rods  b  b  in 
g.  841.  The  end  of  the  truss  rod  ^,  in  fig.  841,  is  placed  between  the  snags 
if  as  shown  at  t,  fig.  842.  A  bolt  g  is  passed  through  the  bolt-holes  «in  the 
lags  d  dj  the  ends  efond  i  of  the  truss  rods,  and  secured  by  a  nut  h.  In  the 
ft  figure  k  k  IB  B,  side  view  of  part  of  one  flitch,  I  the  central  bolt  of  the 
mt  m  m,  with  its  snug  and  bolt-hole  n. 

1613.  In  fig.  843  we  give  detailed  ends  of  the  truss  rods,  drawn  to  a  scale 


Fig.  843. 


Fig.  842. 
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"ice  the  size  of  the  detail  in  fig.  842  :  a  is  the  end  of  the  horizontal  truss 
t  ^  in  fig.  841,  with  its  circular  head  and  bolt  hole  5 ;  c  is  an  edge  view 


rods  b  b  aod  g,  and 
of  the  Btrats  e  and>^ 
[n  this  cafie,the  end, 
truss  6,  fig.  841,  is  ] 
witli  an   eje  b  b,  1 
witli   bolt-hole — ika 
passed  between  the  i 
of  the  strut  c  c  in 
The  b»wk  of  this  Ib 
ened  out  at  d,  fig.  I 
temii  Dated  with  a  ee 
e  e,  with  it«  bolt-holi 
of  this 
flbown  vA  f  g  h.     TI 
of  the    Lorizontal 
:.  641,  ia  expanded  bo  as  to  form  a  fork,  with  circular  eyes  it  k,  { 
These  embrace  the  eye /of  the  truss  rod  g,  fig.  841;  a  bolt  I,  fig.  844, 
passed  through,  and  secures  them  all  together.      The  upper  end  of  tl 
rod  b,  fig.  841,  is  shown  at  n  in  fig.  844.     It  passes  through  a  hole  in  t 
0  0,  which  is  placed  at  the  bevelled  end  of  the  beam,  and  is  tightena 
the  nut  p.     The  distance  between  the  two  flitches  of  the  beam  is  nil 
by  blocking  pieces,  shown  by  the  dotted  lines  h  h  hia  fig.  841,  of  wooi 
between  them,  and  kept  iii  place   by  iron    straps.     The  thickness  ( 
blocks  should  be  a  little  more  than  the  thickness  of  the  truss  rod  b  b,  fij 
1615,  In  figs.  845  and  646  we  give  details  of  a  method  of  trussing  snlii 

invented  by  Mr 
der,  and  desci 
p.  158,  vol  i 
Engmeert'  and 
nics'  EncycUyiat 
plan  is  applicab 
tmssing  of  Bolit 
that  is,  those  w 
not  cut  down  t 

€■  •  ■     — -y       1 \g  die   into    two 

7\  T      'ill      I   ,1    I    r     Tl>e  general  api 

'  '■-         Lvi    ^^    LI      that    of   fig.  fl 

oonDHi T»ii»  »ui— icu.  I  mo  »T.Ti>crTi>ni»H.H—     tmss  rods  beinj 

to  T»  K»r  K.L.,   1  l.^B  ,0  TS>  fOOI.  QHtside    Of    th*    1 

place  of  being  partially  between  them,  as  in  fig.  841.  Id  fig.  845  ■ 
sents  the  end  of  the  beam  to  be  trussed ;  a  cast-iron  saddle  bbw  i 
this ;  an  angular  groove  is  provided  in  this  saddle,  the  end  being 
as  shown  in  the  plan  of  the  saddle  at  c  c.  The  angle  of  the  gi 
the  same  as  that  which  the  truss  rods  make  with  the  beam — 15°  in  the 
example.  The  trues  rod,  corresponding  iabb,  fig.  841,  is  bent  in  tht 
to  a  oircnlar  form,  bo  as  to  embrace  and  catch  on  the  oircnlar  end  of  the 
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saddle,  fig.  845.  The  ends  are  then  passed  down  on  eaoh  side  of  the  beam,  to 
points  plaoed  at  one-third  of  the  length  of  the  beam  from  its  ends,  and  the  ends 
passed  through  the  eyes  of  a  strut.  The  horizontal  truss  rod,  corresponding  to 
7,  ^.  841,  is  passed  through  an  eye  in  the  centre  of  the  strut  The  strength 
3f  the  horizontal  truss  rod  being  equal  to  that  of  the  two  side  trusses  combined. 
bx  fig.  845  d  dj  e  e  18  the  side  truss  rod.  Fig.  846  shows  the  strut  correspond- 
ing to  e  or/ in  fig.  841.  The  ends  of  the  side  trusses  are  passed  through  the 
lioles  a  5,  fig.  846,  of  the  strut — the  end  of  the  horizontal  rod  being  passed 
duongh  c.  The  upper  edge  d  d  of  the  strut  is  made  flat,  but  does  not  press 
mmediately  upon  the  under  side  of  the  beam  «,  but  a  blocking  piece /is  inserted. 
rhe  plan  of  the  strut  is  shown  at  g  g — h,  being  the  nut  for  tightening  up  the 
unrizontal  rod  t^  and  giving  any  desired  degree  of  camber  to  the  beam ;  k  k 
lie  nuts  for  tightening  the  ends  II  oi  the  side  truss  rods. 
1616.  Fig.  847   shows  another  form  of  trussing  a  beam:  a  a  one  of  the 


Fig.  848. 


(A 


DBTAXXA  or  TBOSaSD  BSaM— 
1  ZMCB  TO  THB  VOOT. 


lOAUr. 
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niches ;  h  b  iron  caps  or  boxes  ;  c  c  the  truss  rod,  the  two  ends  of  which  pass 
Auongh  the  caps  b  6,  and  are  secured  by  nuts.     The 
sentre  part  of  the  truss  rod  c  c  passes  over  a  curved 
xdlow  saddle  dj  secured  by  the  bolt  and  nut  e, 

1617.  In  fig.  848  we  give  at  a  a  side  view  of  the  sad- 
Oe,  and  at  b  an  end  view  of  plate  or  cap  b  6,  fig.  847. 

1618.  Fig.  849  shows  another  method  of  securing 
the  ends  of  the  truss  rod,  the  arrangement  of  which  is 
dinilar  to  that  in  fig.  847 — ^the  centre  of  the  truss  rod 
B,  fig.  849,  passing  over  a  curved  saddle,  as  e?  in  fig. 
Me7.  In  fig.  849  the  end  of  the  truss  rod  a  is  jointed  to 
the  stud  at  b,  b.  The  part  c  of  the  stud  is  bolted  to  the 
irall-plate  e  e ;  the  beam  /  to  be  trussed  to  the  part  d.  In  the  i^an  g  is  tlie 
truss  rod,  h  h  i  the  stud. 

1619.  In  fig.  850  we  give  details  of  the  king- 
post trussed  beam  in  fig.  838  :  a  a  a  part  of  the 
beam ;  5  the  central  abutting  piece,  with  two 
inoUned  faces  e  c;  d  the  bolt  at  under  side  of 
beam ;  e  e  the  two  inclined  pieces  corresponding 
U>  &  &  in  fig.  838.  In  fig.  850  the  outer  end  of 
Bie  beam  //  is  shown  in  the  left-hand  figure  ; 
g  the  end  abutting  piece  of  iron,  with  bolt  hole 
I,  or  bolt  I,  with  inclined  face  k  for  the  piece  t 
bo  abut  against. 

1620.  In  ^g.  851  we  give  details  of  the 
gneen-post  truss  in  fig.  839  :  a  a,  aa  the  beam ; 
I  ft  the  central  abutting  pieces,  secured, by  the 
iiiita  e  c  Two  inclined  faces  d  e,  d  e  are  the 
febutting  pieces  of  b  b,  e  e  the  straining  piece, 
sf  d  the  struta  The  abutting  pieces  at  the  end 
af  the  beam,  against  which  the  feet  of  the  struts 
i  d  rest,  are  similar  to  the  piece  g  in  fig.  850. 
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1G21.  Section  Second, — Wood  combined  wtih  Stone  and  Brick. — In  fig,  8 
give  seelion  of  cornice  of  hooBe,  of  whicli  we  give  the  elevatioD  in  fig.  66;  « 
a  a  hollow  brick  wall,  b  brick  nog,  e  wall-plate,  d  d  hearer,  e  gutter,  fgft 
dant  of  bmoket,  A  lint«L 


1622.  In  fig.  853  we  give  the  front  elevation  of  Hie  cornice,  showing  bnck* 
a  and  pendants  b. 

1G23.  In  fig.  854  we  give  aection  of  bate  of  principal  window  to  living-W 
e  c,  fig.  65.      In  fig.  854  a  a  is  of  stone,  b  oak  sill,  c  part  of  Bash-frame. 


CORNICES  AND  BASES. 


a  fig.  855  we  give  a  section  of  high  oomice  of  prinoipal  window  of 
whoso  elevation  is  in  fig.  67 :  a  architrave,  b  b  oraddling,  e  e  joist,  d 
nice,  e  shutter,  /sash. 
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In  fig.  856  wo  give  plan  of  mulHon  of  prinoii»I  window :  a  a  nU^ 
b  pilaster,  c  window -bottom,  d  d  aaBlies  and  frame.  | 

In  fig.  857  we  give  section  of  bate  of  bay  vnndow  of  the  bottfe  of  «l:<"^ 

1  we  give  tin  elevation :  u  fl  Btone,  b  b  brick,  c  c  bntton,  d  d  Bkirt^*^ 

' the  saeh. 
In  fig.  858  we  give  section  of  part  of  lower  and  part  of  nppcr    -^ 
of  tlio  elevation  in  fig.  71  :    o  saaL,  6  oak  eill  uf  upper  or  Mr,^ 

,  .  stone  mouldings,  d  brickwork,  e  braokeU  Ij  incli  thick,  /j^  ^ 

pine  boarding,  h  saah  of  lower  window. 


1628.  Section  Third — Iron  combined  with  Brick  or  Concrete — Ftrepn 
itruction. — We  sliall  now  describe  the  methods  of  making  flooring  firej 
the  uae  of  cast'iroa  girders  and  brick  arches.     This  is  illustrated  in 
representing  the  method  adopted  by  Mr  Fairbaim  during  his  long  pi 
an  engineer.     The  cast-iron  pillars  it  I,  on  which  the  girders  c  d  rest,  i 
at  a  distance  of  9  feet  6  inches  apart  from  centre  to  centre — the  distan 
by  the  arch  being  called  a  "  bay."     A  convenient  length  for  the  gi 
feet,  as  illustrated  in  fig.  61 1.     In  fig,  859  the  arches  are  composed 
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Fig.  800. 


gOi  fix)m  a  to  e,  or  from  6  to  t^  three-quarters  of  a  briok  from  e  to/  or  t  to 
1  half  a  brick  from 

,  or  A  to^ ;  the  posi-  ^^  »». 

r  the  tie-rod  is  shown  •  ^ 

)  line  a  b,  "  When 
xches  are  finished, 
efore  the  centres  are 
c,  the  key -bricks, 
ftohj  and  also  all 
others,  are  wedged 
ten  the  joints  with 
pieces  of  slate,  for 
irpose  of  equalising 
earings,  to  prevent 
ig  after  the  centres  are  withdrawn.  The  arches  being  thus  secured,  are 
rards  levelled  and  filled  up  with  a  concrete  of  lime  and  ashes,  on  which  is 
he  flooring  of  tiles  or  stone  flagging,  as  the  case  may  be/'  The  best  and 
rise  for  arches  such  as  now  described  is  1^  inch  for  every  foot  of  span. 
19,  Wrought'iron  Beams  and  Concrete. — Wrought-iron  beaftis  or  joists  are 
solid  after  the  manner  of  railway  bars ;.  a  usual  form  is  the  I-shaped 
as  in  fig.  860  at  c  c.  The  same  figure  illustrates  Fox's  patented  method 
Dstructing  fireproof  flooring,  in  which  the  iron 
c e  stretch  across  the  room ;  bbb are  rough  strips 
x)d  bearing  on  the  bottom  flanges;  these  sup- 
%  layer  of  rough  mortar,  indicated  by  the  dotted 
above  b.  The  mortar  is  pressed  down  tightly 
to  exude  from  between  the  joints  of  the  strips 
od.  A  key  or  surface  is  thus  formed,  to  which 
3eiling-plaster,  &o.,  a  a,  adheres.  Above  the 
of  rough  mortar  a  bed  of  concrete  d  d  ib  placed,  on  which  is  placed  the 
Dg-tiles  or  cement  If  boards  are  used  for  the  floor,  narrow  strips  or  bat- 
of  wood  e  e  are  imbedded  in  the  concrete ;  on  these  strips  the  boards  are 
1  The  iron  joists  c  c,  and  strips  of  wood  5,  are  thus  completely  imbed- 
in  mortar,  concrete,  and  plaster.  This  system  is  very  widely  used,  and 
I  an  exceedingly  strong  and  fil^proof  floor.  Where  the  span  does  not  ex- 
20  feet,  iron  joists  in  the  length  may  be  used ;  for  spans  exceeding  this, 
)r  wrought  iron  girders  will  require  to  be  used ;  and  for  spans  exceeding 
3t,  columns  will  be  required. 

50.  In  ^g.  618  we  have  given  a  section  of  a  wrought-iron  beam  recom- 
led  by  Mr  Fairl^aim.  In  fig.  861  we  give  a  section  showing  the  method 
iirying  out  fireproof 
1  with  this  form  of 
,  9  feet  6  inches  apart 
centre  to  centre:  a  a 
olumns,  b  b  the  beams 
ig  on  these  :  wrought- 
plates  c  c  are  riveted 
sse  beams,  and  stretch 
3urve,  as  shown  in  the 
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Fig.  86L 


rtRBPKoor  rLAOHs  wrra  wRonoHT-iRott  bxa.us— •o*t.m.  \  inch  to  tbb  foot 


B.     The  haunches  d  d  are  filled  up  with  concrete,  on  which  the  floor- 
material  «  e  is  placed.     The  iron  plates  c  c  are  strengthened  by  angle 
a  Oy  riveted  as  shown  in  the  lower  figure  of  fig.  862.     A  section  of  the 
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ia  given  in  the  upper  figure  ;  the  lower  flange  u  is  4  inches  «! 
tliicknesa  y^  inch ;    the  depth  of  central  rib  &  9  i 

1_— _      and  thickness  y^  inch  ;    the    reader  deairous  of  i 

<■  ■       ing  full  infotmation  on  the  subject  of  wronght-iron^ 

,    i       Ac,  should  consult  Mr  Fairbaim'a  work,  On  Irani 

I  to  Cotutruction,  1 

•suiiuii  1G31.  Wrouglit-iron  fireproof  flooring   has   loiri 

carriud  out  with  success  in  Paiie,  and  various  jJl 
it  are  now  attracting  considerable  attention  i 
country.  Of  thoBB  we  now  propose  to  notice  til) 
important. 

1632.  The  girder  or  joist  employed  is  I-shaped,  t 
fig.  863.  These  are  slightly  arched  or  cambered  U] 
a  rise  of  -^  inch  in  the  centre.  They  are  plnoe 
dintauce  of  3  feet  3  iuches  from  each  other — a  disti 
2  feet,  however,  gives  greater  rigidity.  In  the  mel 
construction  which  baa  had  the  preference  among 
principal  Farieian  builders,  the  girders  or  joists  u 
together  in  pairs,  ae  6  c  placed  parallel  to  each  otbl 
R.»i<>iriiBiui>— icu.!,  at  the  distance  above  mentioned  from  centre  to  • 
9U0XM  toc»»oi  rpjiQ  horizontal  tie-rod  d  d,  -fy  inch  diameter,  whiB 

neots  the  joists,  passes  through  holes  made  in  the  neutral  axis  of  the 

and   is  tightei 

by  nuta  ee.    Ol 

tie -bars,  crossi 

wrou  ght-iron  b 

are  hung   bj 

at    their  estrt 

— these  hooka 

deep  enongb  to 

of  the  bars  ha 

nearly  on  a  levc 

the  bottom  of  g 

'"  —  ■■"'■         as  at  y  ^;   kh 

the  horizontal  parts  of  the 

There  are  three  of  these 

rods  between  each  pair  of  gi 

as  shown  at  b  6,  b  b  in  pis 

864.     In  the  plan  a  a  ai 

joists,  e  c,  c  c  the  tle-iod 

responding  to  d  tf  in  elevate 

fig.  863,  m  m  the  wooden 

n  n  the  flooring.    The  oat 

tremities  of  the   oross-ba 

bent  downwards,  and  buil 

the  walla.      The  plaster  o 

extending  below   the  JMS 

shown  by  the  line  o  o,  is  f 

as  follows  :     A  wooden  pli 

* 1       is  supported  from  below,  i 

n.«g.  iiocmuii.— MAU.iivouroi..  k™.  ^^  Burfacs  being  some  3 

incheB  below  the  bottom  of  joists ;  a  coarse  grout  of  plaster  of  Paria  i 
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(breed  ap  between  the  joieta  and  tfae  tie^rods.  This  hardeoH  olmoat  imme- 
diately, and  upon  the  re- 
moval of  the  platform  the 
oeiling  may  be  fiuiehed  with 
the  osoal  ooat  of  fine  plaster. 
Wooden  joists  mm,  mm,  fig. 
863,  are  laid  over  the  gird- 
m,  and  above  these  the 
flooring  is  laid  in  the  usual 
way. 

1633.  Another  method  is 
■hown  in  fig.  865,  where  a  a 
are  the  iron  joists  as  before ; 
between  these,  square  bars 
h,dd,ee  e  are  placed,  the 
nids  of  which  are  tamed  ap 
and  rest  on  the  lower  flange, 
tmatee.  The  length  of  the 
elbow  or  bead  of  the  bars,  as 
idf  a  saoh  as  to  bring  its  termination  immediately  beaeath  the  npper  web 
of  die  joist.  Three  cross-bars  (  placed  at  intervals  of  1  foot  eaob,  as  shown  at 
■  e  e  in  the  plan,  and  are  held  upright  by  the  plaster  which  forms  the  ceiling. 

1631.  St/stime    de  MautnS.—Ia   this  „,  „ 

qntem  the  iron  joists  are  employed  as 
be&ao — ^the  distance  between  them  being 
i  feet  from  centre  to  centre,  bat  the  tie- 
tods  a  a,  fig.  866,  are  earned  by  wrongbt- 
inm  «Ups  (  b  passed  over  the  iron  joists 
e  c.  In  the  left  figure  a  side  elevation 
is  given :  d  the  clip,  e  the  tie-rod,  //  the 
joists.  The  inventor  of  this  system  pab- 
liihed  some  time  ago  a  list  of  dimen-  "t«Mo. .i*m— .cii.iuio..,  ton. boi. 
MODS  and  prices,  of  which  the  following  is  a  translalion,  given  in  a  pa|iw  jsad 
Won  llie  Soyal  Institute  of  British  Arcbitecte : — 


Dtplh  of 

Depth  of 

Weight  per 

Iron-work  per 
•quue. 

£      a.     d. 

IB. 

iscbet. 

"SH- 

■qlwmn 
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10 

0      to 
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1635.  Lord  Syttem  of  Fer  Tubulaire. — This  system  is  described  in  Captain 
bowler's  Report  on  Civil  Construction  {Paris  Exhibilion),  to  which  we  are  in- 
debted for  the  following  materials. — The  fer  tubulaire,  or  hollow  girder,  is  of  the 
9ona  shown  at  a  a,  fig.  86  7 — the  top  b  being  flat,  and  having  flanges  c  c.  The  gir- 
4m  are  placed  at  a  distance  of  2  feet  8  inobes  from  centre  to  centre,  and  are 
tiid  togc^MT  at  intervals  of  3  feet  by  flat  iron  bars  d,  riveted  to  the  flanges  e  c 
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The  floor  ib  Tonned  of  flat  orclieB  of  hollow  bricka  e  e,  epriBging  &DII1  tbe  I 
of  Uie  ginlera.     The  joists  //  are  notched  into  the  upper  part  of  the  gtrdan  b 
while  tbe  flooring-hoard  a  ff  g  an  laid  in  the  ordinary  metliod. 

1636.  For  a  hearing  of  20  feet  t]ie  diuienRioue  are  as  follows :  The  heigl 
of  girder  from  1  to  h,  fig.  867,  is  4^  inches,  n-idtli  at  top  k  2j  inches,  &t  bottoi 
I  4  iucheB ;  breadth  of  flange  m 
incli.  The  tliiokneea  of  the  si^i 
n  n  -^  inch,  of  top  k  and  flanges  m 
jV  inch.  Tbe  width  of  the  flat  tii 
hftr§  d  is  J  inch,  their  tliickaai 
I'V  inch. 

1G37.  Girders  of  this  section  &i 
said  to  pofiKCEs  tlie  following  tu 
vantages  over  those  used  in  fig 
8G3,  865,  and  866—"  first,  wil 
ei)iinl  weights  they  give  a  titrengt 
or  resiatanco  nt^arly  doable,  t 
ttflcertained  by  the  foUoiviflg  CJ 
periment :  A  girder  of  this  fom 
20  feet  in  length,  4  J  inches  in  depth,  and  weighing  9.5  lb.  to  the  foot,  deflects 
2.3i  inches  with  a  load  on  ita  centre  of  3  tons.  A  girder  of  the  I  form,  20  fee 
long,  8J  inches  in  depth,  and  weigliing  16.9  lb.  to  the  foot,  deflected  14: 
inches  with  the  same  weight  Again,  on  the  score  of  economy,  a  floor  of  * 
feet  square,  calculated  to  bear  a  weiglit  of  200  lb.  on  the  squarB  foot,  ex 
olosiv©  of  the  oost  of  flooring,  costs  in  Paris  £9,  Ga,  lOd.  per  square,  inolud 
ing  everything,  when  executed  with  the  I  rolled  iron  girder;  and  a  floa 
similar  in  all  respects,  but  having  the  girder  fer  Ivhulairf  substituted  fc 
the  I,  coats  but  £7,  9h.  5(1.  per  square.  Another  great  advantage  that  tt^ 
form  of  joist  o\ct  tliat  in  ordinary  use  in  Paris  has,  is  that  it  does  not  ri?qm» 
any  stmtting ;  while  tbe  I  gilder  requires  lateral  pressure  to  such  an  eztes 
that  it  is  said  not  to  be  employed  to  ^e  best  advantage  unless  absolutely  fiUe 
in  either  with  liollow  hriok  arches  or  plaster,  more  than  one-half  of  its  etreogl 
being  dependent  on  its  lateral  rigidity." 

1638.  With  reference  to  the  utility  of  the  Parisian  methods  of  constmctic: 
fireproof  flooring,  Mr  Fairbairn — no  better  authority — in  describing  a  method 
which  the  I  girders  are  used,  as  in  fig.  86G,  with  the  hollow  brick  arches,  as 
fig.  867,  says,  "  This  description  of  bnilding  is  in  general  use  in  Paris  and  otl» 
towos  of  France,  and  viewing  it  as  a  permanent  fireproof  structure,  I  shov- 
eamestiy  recommend  its  adoption  in  this  country." 

1639.  In  fig.  868  ^ 
give  a  system  of  fir" 
proof  flooring  patents 
by  Mr  C.  Cheyne,  C.  f 
of  34  Great  Georg 
Btzoet,  Westminsts 
London,  in  which  m9 
leable  iron  oormgat* 
plates  are  used  in  co^ 
j  unction  with  iron  bean 
and  concrete  filling  i^ 
"Fig.  868  is  a  seotia 
of  a  floor  parallel  with  the  joista,   and  tiansverse   section   of  same.    1^ 
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joiate  a  a,  a  a  are  of  rolled  iron,  the  proportdonB  of  which  are  calcniated,  aod 
depend  upon  the  Btreng:th  and  aroa  of  floor  to  be  supported.  In  this  figure 
they  are  repreBented  4^  inchea  deep  and  spaced  2  feet  6  inches  apart,  and 
are  calonlated  for  a  floor  with  15  feet  bearing,  and  having  a  load  of  £0  lb. 
per  foot  snperficial.  Plates  of  coimgated  iron  (  rest  od  the  bottom 
flange  of  girdetB,  to  which  they  are  rivoted;  these  sheets  may  be  either  flat 
when  the  floor  ip  light,  or  cambered  if  additional  Btiffhess  is  required  in  either 
OMe.  The  sheet-iron  would  cover  the  entire  ceiling,  through  which  it  would 
be  impossible  for  flames  to  paaa  Concrete  c  c  wonld  be  filled  in  above  the 
sheets,  and  the  floor  wonld  be  either  boarded  or  laid  with  cement  according 
to  the  purpose  for  which  it  was  intended.  If  the  under  side  is  to  be  ceiled,  the 
inventOT  uses  a  wireoloth  atretobed  from  joist  to  joist,  and  plaster  ia  laid  on 
that  in  the  ordinary  way." 

1640.  Burmetit  Fireproof  Sytiem  of  Floor$  and  Rooft. — In  this  system  hollow 
or  cellular  bricks  aro  employed  in  conjunction  with  iron  tie-rods.  The  bricks 
look  into  each  other  on  all  sides,  and  aro  laid  to  break  joint.  Each  brick 
receives  the  support  of  six  adjoining  onea  A  cross  section  of  a  brick  is 
■howQ  in  fig.  869,  and  in  fig.  870  a  longitudinal  section.    The  ends  of  the  arch 


fbnned  of  the  bricks  are  bedded,  in  the  direction  of  the  thrust,  in  strong  angle- 
irona,  as  seen  in  fig.  871.  These  angle-irons  are  kept  in  their  places  by  ten- 
■ioo-roda  passing  through  the  bricks,  as  in  flg.  871,  or  under  them,  as  in  fig.  673. 
Floors  of  wood,  cement,  or  tiles  may  be  laid  on  tiie  arohea 
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1641.  Section  Fourth — Iron  cmnbined  with  Wood,  State,  or  Zinc. 

1642.  Hoof  Covering  of  Wood. — In  fig.  873  we  illnstrate  the  method  of  fixing 
die  wood  purlin  a  to  the  rafter  b  b — angle-irons  c  c  being  riveted  to  the  upper 
flange  of  rafter,  and  spiked  to  the  pnrline ;  d  d  the  wood  planking. 
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1643.  A  ntia&ctory  mode  of  corering  on  iron  roof  is  to  plaoe  wooden  bail- 
ing on  the  flanges  of  the  nftera,  ood  on  these  boards  laTuig  sheets  of  gaha- 
ised  iron.  This  afibrds  a  roof  whioh  maiDtains  a  Qoiform  tampeTatora  b  At 
building. 

1644.  Roofs  with  Slate  Covering. — Where  slates  are  used  as  the  roof  oororiBg, 
they  aro  placed  in  wrought-iron  angle-laths,  aaab,  fig.  674,  these  being  tinted 


to  the  npper  flanges  c  dol  the  rafters.  These  laths  are  placed  at  rooh  dittuai 
as  to  give  two  to  the  width  of  each  slate.  The  slates  ee  t  are  secored  by  ta^ 
nails,  these  being  dipped  over  the  laths  and  laid  on  their  lower  flanges. 

1645.  When  queen's  slate,  27  inches  wide,  is  nsed  in  conjunction  with  in 
laths,  the  size  of  the  latlis,  when  the  rafters  nre  placed  5  feet  apart,  uid  thi 
laths  12  inches  distant  from  each  other,  is  as  follows  : — Length  of  each  «ide  i 
tlio  angle-iron  I J  inch;  thickness,  "  number  eight"  wire  gauge.  ForptinceW 
and  ducliexs  slate,  24  inches  wide,  the  length  will  be  l\  inch,  and  thickoMi 
"  number  nine"  wire  gauge — the  distance  between  each  lath  being  lOJ  ineb* 
Where  countess  slate  is  uflcd,  20  inches  wide,  the  size  of  each  side  of  the  liA 
— tlie  distance  between  each  being  8J  inches — is  the  same  as  the  lut  can 
The  weight  per  square  of  100  feet  to- 
perficial  of  laths,  1  cwt  2  qre.  251h.;  rf 
corrugated  iron,  3  cwt ;  of  qneen's  Blitei. 
7  cwt  2  qrs. ;  of  zinc,  22  ounces  to  tbe 
square  foot,  147  lb.  Plain  sbeet-iioi. 
number  twenty  gauge,  1  cwt.  1  qr.  IS  lb.; 
l^-inch  boarding,  4  cwt  1  qr,  24  lb. 

1646.  Hoofs  with  Zinc  C«yniiy.— h 
figs.  875  to  885  we  illustrate  the  me- 
thods of  fitting  up  zinc-covered  rooh,  ' 
species  of  covering  well  adapted  to  sheJs 
and  other  agricultural  buildings.  Tbe 
system  we  liave  illustrated  is  that  re- 
commended by  the  "  Veille  MontagW 
J01H1BJB..1I.II.  orrnji.  ™.  >.-u  ci.<».ii  Company"    (12    Manchester   Boitdings, 

Westminster  Bridge,  London),  so  well 
known  for  the  improvements  tliey  have  introduced  in  the  monufftctare  and  dim 
of  zinc  for  constmctive  and  decorative  purposes. 
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1647.  In  fig.  875  we  illustrate  the  method  of  joixuDg  the  rafters  of  the  trass 
^.  876,  adapted  for  sheds,  &c. :  a  a,  a  a,  ^g.  875,  are  the  rafters,  butting 
:ain8t  and  bolted  hjhhto  the  ridge-pole  c  c  of  wood  or  iron ;  5  6  a  binding 
see,  the  same  breadth  as  the  rafters,  bolted  to  them  by  the  bolts  and  nnts  as 
own  at  5  5 ;  d  d  shows  the  position  of  the  eyes  to  which  the  upper  ends  of 
e  bolts  d  e,  fig.  876,  are  connected. 

1648.  In  ^g.  877  we  give  the  plate  used  for  connecting  the  ends  of  the  two 
Hbolts  and  the  strut  which  meet  at  points,  as /and  ^,  ^g.  876 :  a  5,  fig.  877, 
the  plate ;  e  e  the  bolt-holes  for  the  tie-bolts ;  d  the  bolt-hole  for  the  strat 
section  is  ntf  g,  the  bolt-holes  at  h  tj. 


Fig.  877. 


Fig.  876. 


n.ATB  COMltVCTlllO  THS  BWD8  OV  TIB- 
BOLTS  MMV  BTBOTB. 


1649.  In  fig.  878  we  give  views  of  the  termination  of  the  struts  and  tie-bolts, 
here  they  are  jointed  to  the  plate  a  5  in  fig.  877  :  a  b,  ^g,  878,  is  a  side  view, 
c  a  front.  The  plate  a  b,  ^g.  877,  is  inserted  in  the  part  d,  ^g,  878,  and 
soured  by  bolts  and  nuts.  The  upper  termination  of  the  bolts  d  and  e,  fig. 
76,  are  jointed  in  the  same  manner  to  the  eyes  d  d  shown  by  the  dotted  lines 
i  fig.  875. 

1650.  Fig.  879  illustrates  the  method  of  riveting  the  struts  to  the  rafters : 
the  section  of  the  rafter,  b  d  c  the  projecting  snag,  riveted  by  the  rivets  e  e 

t  right  angles  to  the  line  of  rafters ;  ^^  is  a  side  view  of  the  rafter,  h  h  rivets, 
f  the  snag/,  with  bolt-hole  t ;  a  plan  is  shown  at  k  k,  the  under  side  of  rafter ; 
the  snag,  m  n  the  rivet-holes.  The  ends  of  the  struts,  of  same  diameter  as 
he  tie-bolts,  are  jointed  in  the  manner  illustrated  in  fig.  878. 


Fig.  878. 


Pig.  879. 


TxaifzaiATzoit  or  btrotb  *srs 

TIB-BOLTB. 


RITBTZKO  BTRUTB  TO  RAFTXHB. 


1651.  In  fig.  880,  at  a  a  we  give  a  section  of  the  wrought-iron  rafter  used, 
fith  a  method  of  attaching  the  sheets  of  zinc  which  forms  the  roof  covering, 
rhe  ends  of  the  sheets  b  b  wre  turned  up  at  right  angles,  and  laid  against 


wo  Uie  directions  for  fixing  the  ahcctj)  with  wood  rolls,  as  a,  fig.  881 :    If  tber- 
ia  a  gutter  provided,  it  should  be  fixod  first,  made  of  the  fiill  length  of  tba 
eho«ite — the  ends  to  be  well  soldered  together ;  une  side  of  the  gutter  to  on^ 
about  8  inches  of  the  slope  of  the  roof,  the  other  side  to  be  brought  do^ 
Rgfuust  the  wall-plate,  and  bent  np  to  any  desired  size  and  eliape.  as  itt  c    < 
On  roofa  where  there  is  tio  gutter,  the  workman  begins  by  nailing  on  the  lowe 
odge  of  the  roof  a  stunt  band  of  zinc,  called  a  "  welt,"  projecting  about  1  iavh 
The  gutter  in  the  one  case  being  fixed  as  before  described,  and  the  welt  to  the 
other  where  there  is  no  gutter,  the  work  proceeds  aa  follows ; — The  woodra 
"  rolls  "  a,  fig.  881,  are  nailed  to  the  wooden  boards  of  the  roof,  at  equal  <£#- 
tances  from  each  other.    .When  32-tnch  sheets  of  zinc  mv  used,  the  dtstanw 
between  the  "  rolls  "  ahould  be  29  inches,  and  bo  on  ;  "  double  clasps  "  i  i. 
are  fixed  beneath  the  "  lolla"     The  sides  of  the  sheete  of  zinc  covering  tba 
slope  of  the  roof  are  bent  upwards  at  c  c,  and  rest  against  the  side  <^  (!» 
"doable  clasps"  b  b.      The  lower    end  of  each   sheet  is  carried  down  inW 
the  gutter,  or  passed  nnder  the  welt,  thus  preventing  the  rain  from  passing 
between  the  sheets  of  zinc  and  the  boarding.      Al^er  the  sheets  are  tbi> 
fixed,  the  upper  end  of  the  double  clasps  b  b  are  bent  over  the  ends  of  'H* 
sheets  c  c,  thus  making  a  water-tight  and  U' 
pausive  joint.    The  method  of  joining  the  shwt* 
in  the  direction  of  the  breadth  of  the  roof— iW 
is,  from  the  wall-plate  to    the  ridge — ie  ilhU' 
trated  in  figs.  682,  883.     Let  a  a,  fig.  683,  n- 
present  the  boarding,    d  d  the  first  sheet  ^»^ 
down  as  above   described — the  npper  edge  "' 
this  is  bent  as  shown — the  lower  edge  of  ti" 
next  succeeding  sheet  c  being  similarly  bent' 
the  two  embracing  each  other  freely,  as  sboffo 
between  d  and  c.     To  fix  each  sheet  to  the  n)ol 
independently  of  the  othere,  and  to  allow  <i 
free  expansion  and  contraction,  the  donbled-np 
end  of  each  sheet  is  kept  by  two  clasps  nail^ 
IO..B..  to  the  boarding,  as  6,  fig.  883.     The  spike  i 

or  spike  e,  fig.  882,  passes  through  a  slot  made  in  tlie  clasp,  which  allows  e> 
free  expansion.  The  fixing  of  the  "cap"(;(f,  fig.  881,  with  the  pin  e,  finisb^ 
the  operations.    The  caps  should  weigh  St  ounces  to  the  square  foot ;  tbef 
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tboold  be  laid  loosely  on  the  roll,  and  cover  the  aides  of  the  Bheets  at  least  1 
nob.  The  caps  are  fixed  by  galvanised  ecrens,  and  finally  soldered  over  to 
>revent  the  admiseion  of  water.  Where  the  fall  or  slope  of  the  roof  is  less  than 
iO  degrees,  the  ends  of  the  sheets  should  be  soldered  together,  instead  of  being 
olded  as  described.  The  method  illnstrated  ie  intended  for  wooden  roofs, 
vhere  the  zino  is  laid  on  boarding  in  fiat  eheeta.  Where  iron  rafters  are  used, 
ormgated  zino  is  adopted — no  boarding  being  reqnired ;  or  flattened  sheets 
aa.j  be  used,  each  sheet  having  a  slight  convexity  or  cnrve  given  to  it, 
rUch  gives  them  safGoient  strength  to  allow  of  walking  over  them.  The  foot 
<£  eaob  rafter  a  b,  fig.  684,  is  expanded,  and  bolt  or  spike  holes  made  in  the 
xpooded  parts  c  c,  by  which  the  rafter  ie  nailed  to  the  wall-plate. 

1653.  In  fig.  885  we  show  the  method  of  joining  plates  of  corrugated  zinc 
ogether.    A  roof  formed  of  this  material  is  at  once  very  strong  and  veiy  light. 


Flg.8«J. 


1654.  We  here  give  the  relative  costs  of  roofs  of  same  size,  covered  witii 
HtXea  and  with  zinc — the  tmsees  being  composed  in  both  coses  of  timber,  the 
dnc  fixed  on  the  system  illnstiated  in  figs.  881,  882,  and  883  : — 


44  cubic  feet  of  timber,  at  3b.,       ■  . 
680  ■qnara  feet  of  rough  boirding,  at  3d.,  . 
650     „  „     alatjng,  couDteaa,  at  Sd, 

SS4      „  „     7-lb.  lead  tor  gntten,*t  la.  lOd. 

91      .,  „     4-lb.  lead  for  the  ridgea,  at  la., 


80  enbie  feot  of  timber,  at  3*., 

607  aqiutre  feet  of  rougb  boarding,  at  Sd.,   . 

46S      „  „     22-ouiice  duo  for  the  coTering,  at  M., 

220      „  „     2<-oanaefor  tlMgatteT>,Btflid, 


MM  «RtimsteB  do  not  indnde  the  cost  of  repairs.     In  this  respect  the  sine  roof 
■  great  advantagea  over  Uie  limber  and  slate  roof. 


1655.  Futting  the  cobI  of  a  zinc  roof  with  iron  rafters  and  c 
Blteet-7.iuo  at  £35,  7ii^  the  coat  of  a  timber  and  elnte  roof  wouM  be  £58,  17b.  lid. 
Statiog  the  coat  of  a  Bine  roof  with  iron  raftors  aiid  corrugated  zinc  as  in  fig 
885  at  X4,  3a.  Ud.,  the  cost  of  the  aamo  extent  of  slate  and  timber  would  baj 
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I65G.  Section  First — TooU  of  the  Joiner. — The  diBtJncdon  between  the  twi 
operatioaH  of  Caqjentry  and  Joinery  may  ba  simply  slated.  In  carpentry,  tbi 
framing  and  erecting  of  heavy  timbers  for  the  purposes  of  floors,  roofs,  partitions 
&c.,  is  the  priocipal  businese  ;  in  joinery,  tlie  making  and  fitting  op  of  extenA 
and  internal  fumisliings — as  door-casoe,  doors,  windows,  window-ftBrnes,  &c.— 
are  the  operations  to  be  performed.  In  both,  however,  there  are  many  commoi 
operations,  which  differ  only  in  the  fact  that,  for  the  purposes  of  joinery,  tbe; 
may  be  on  a  smaller  scale  than  when  required  for  those  of  carpontry.  t 
general,  all  timbers  used  for  carpentry  are  left  rough  as  they  come  (rgn  tb 
operation  of  tbe  saw  or  the  axe  ;  while  iu  joinery,  all  exterior  surfaces  are  raad 
smooth  and  oniform  by  appropriate  inetrumeiita.  The  tools  required  for  tl 
simple  operations  of  joini'ry  to  be  carried  out  on  a  farm- steading,  mav  bt 
enumerated  as  follows  i  the  "  ripping-saw,"  for  cutting  up  heavy  planks — lie 
teeth  in  this  are  9G  to  the  foot,  or  16  to  tbe  two  inches  j  the  "  hand-aaw,"  hr 
ordinary  work,  45  teeth  to  the  foot ;  the  "  sash-saw,"  for  o»itting  fine  wA 
with  a  brass  back — it  has  156  teeth  to  tbe  foot.  For  cutting  dovctnits,  a  ems" 
saw,  iKU-in:,'  IrtO  tooth  to  the  fof.t,  is  used.  Teiious  jiiay  bo  cut  out  bv  meJni 
of  the  "  sash-saw."  A  long,  thin,  and  narrow  saw,  termed  a  "  key-hole  8l*i 
having  no  hack,  and  useful  for  cutting  out  holes  in  wood  :  a  size  as  follows  t& 
be  useful — length  12  inches,  breadth  at  point  ^  inch  or  ^ths,  breadth  at  huJ)' 
J  inch.  The  planes  used  in  joinery  are  very  numerous.  The  "jack-plan*  " 
used  for  taking  the  rough  surface  off  the  timber  to  be  smoothed  in  surface.  1' 
is  used  by  taking  off  aa  much  as  can  be  taken  in  by  one  arm-stretch — the  «*- 
man  beginning  at  the  near  side  of  the  plank,  and  gradually  taking  off  the  itnp 
across  the  breadth  of  tbe  plank.  On  a  part  of  tbe  plank  within  arm-reach  be- 
ing done,  the  workman  moves  farther  along,  until  the  whole  snr&ce  is  V^ 
upon.  To  bring  this  surface  properly  smooth  and  to  a  level,  a  larger  vA 
heavier  plane  is  used,  termed  the  "  trying-plane."  Shavings  are  taken  off  «i» 
this  the  whole  length  of  the  plank.  To  test  tiie  level  of  tbe  surface,  a  stnugo'' 
edge  (that  is,  a  piece  of  wood  about  18  inches  long,  \  inch  thick,  and  3  ind)* 
brood,  having  one  edge  perfectly  true  and  square)  is  laid  across  the  fiice,  W" 
the  workman  looks  along  the  plank,  where  the  straight-edge  is  lying  on  it*,  v 
inequalities  are  then  easily  observed,  and  are  to  be  reduced  by  the  plane.  Ai 
the  edges  of  the  plane  are  generally  accurately  cut,  the  workman  K>inetiiM< 
tests  tbe  "  truth  "  of  tbe  surface  of  the  work  by  laying  the  edge  of  the  unifl 
side  of  the  plane  across  the  face  of  the  plank.  The  "hand  or  smoothing  plans' 
is  used  for  giving  a  final  truth  and  amootbness  to  tbe  work,  and  for  finishing*! 
small  work.  It  is  used  with  both  bands  in  some  operations — with  only  one  i 
others.  It  is  much  shorter  than  the  two  others,  being  about  7  inohaa — ll 
length  of  jack-plane  being  18,  and  that  of  the  ttying-plane  22  inohes.    Fi 
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laldng  yarieties  of  mouldings,  ''  moulding-planes  "  are  used ;  but  as  the  opera- 
ions  are  rather  difficult,  and  not  much  required  for  ordinary  work,  we  do  not 
ere  describe  them.  The  farm  workman  should,  however,  provide  himself  with 
"  rebate-plane ''  for  forming  rebates  on  the  edges  of  planks,  framing,  &a  The 
tture  of  a  rebate  we  have  already  described.  The  "  plough  **  for  sinking  a 
groove,''  and  the  plane  for  making  the  *'  tongue,"  are  also  required.  Chisels 
3  Jiumerous ;  but  the  "  paring-chisel,"  of  various  sizes,  from  J  inch  in  breadth 
X  inch,  will  be  all  that  is  necessary.  The  "  mortise-chisel "  will  also  be 
(^^ssary.     "  Gouges  "  are  circular  chisels,  and  are  used  for  making  hollows : 

are  of  various  sizes.    Small  holes  are  made  by  '*  brad-awls  *'  and  **  gimlets ; " 

are  of  various  sizes.  Circular  holes,  of  larger  diameter,  are  made  by  means 
^  **  brace  "  and  "  bit ;  "  the  bits  are  of  various  sizes.  Screwdrivers  of  various 
3^  will  be  required;  as  also  "hammer,"  "pincers/*  or  "pliers."  To  assist 
»  ^ivorkman  in  marking  off  a  line  on  a  plank,  parallel  to  the  edge,  and  at  any 
fccknce  required,  an  instrument  termed  the  "  gauge  "  is  required.     This  may 

ade  by  the  workman,  according  to  fig.  886.     A  piece  of  hard  wood  d  dj 

6  or  9  inches  long,  is  provided, 
A.    properly  squared  up ;    at  one  ^^'  *^ 

ySi,  within  ^  inch  or  so,  a  nail  is 
xiven  so  as  to  project  about  J  inch. 
Clas  is  sharpened  to  a  point  A 
peoe  of  wood,  a  a,  IJ  inch  square, 
•nd  1  inch  thick,  is  provided  with 
tti  aperture  h,  f  square,  having  on 
<Mtt  side  a  small  mortised  hole  e 

^t  in  it.  about  4'  or  -8-  broad  and  , 

^leepi     This  piece  a  a  is  passed 

^J"^  ddj  as  Cy  and  can  be  secured  at  any  part  by  means  of  a  small  wedge/, 
fMed  into  and  driven  up  the  mortised  hole  c.  By  means  of  a  rule,  the  distance 
Wireen  the  point  of  the  nail  and  face  of  e  may  be  arranged  as  required  ;  and 
fcy  patting  the  face  of  e  to  the  edge  of  plank,  and  drawing  it  along,  the  point  of 
^  nail  will  draw  a  line  on  the  face  of  the  plank,  at  a  distance  from  its  edge, 
^teesponding  to  the  distance  of  the  nail  from  face  of  e,  A  "  mortise-gauge  " 
■rill  also  be  useful.  This  gauge  has  two  "  marking  points,"  which  can  be  set 
^  sny  distance  apart,  and  used  to  give  two  parallel  markings  in  the  centre  of 
Bbe  edge  of  a  board.  When  the  rebate  is  made  on  each  side  of  this  central 
(ilace,  the  tenon  will  be  formed. 

1657.  For  the  purpose  of  assisting  the 
finer  in  his  various  operations,  the 
*beDoh''  is  an  indispensable  requisite. 
tbis  may  be  described  as  a  species  of  framed 
■Uei  having  a  level  top,  and  a  side-board 
ifffiirated  with  holes,  about  1  inch  diameter, 
m  in  fig.  887.  It  is  provided  with  a  wooden 
losing-jaw  and  screw  at  one  end,  by  which 
he.pIanJc  to  be  operated  upon  is  firmly  fas- 
Bned.  Instead  of  a  screw  a  wedge  may  be 
wdy  as  in  fig.  888 :  a  a  is  the  top  of  the 
lUe  or  bench ;  b  c  the  part  in  which  the 
^sdlge  is  placed ;  d  the  wedge ;  the  board  e 
if  which  the  upper  edge  is  to  be  planed)  is  placed  close  to  the  side  of  the 
teeby  one  ,end  being  secured  by  driving  in  the  wedge  dj  the  other  end  rest- 
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ing  apoD  a  pier  /— shown  separately  at  g — whicli  is  paae^d  into  one  O 
holeB  miule  in  the  aide  of  the  bench.   '  In  fig.  887,  whicli  shows  part  of  the  side, 
a  is  the  part  into  whicli  the  wedge  b  is  driven,  tightening  wp  tliv  bonid  c, 
and  whicli  is  furtlier  supported  by  the  pin  d. 

1658.  TresseU  or  Horses^  for  supporting  planks  while  being  eavrn  fteuoder, 
are  oseful.  In  fig.  889  the  board  a  a  rests  upon  tlie  two  treasela  bh,^  side 
TJew  of  which  is  shown  at  c 


Wr' 


Fig.  8B1. 


1659.  Chtif-ifammer. — The  hammer  need  for  driving  and  extracting  nails  it 
llaatnited  in  tig.  890. 

1660.  GrindiloM.-- 
In  fig.  891  we  illnstmle 
a  convenient  and  cleaniT 
form  of  grindstone,  ibe 
franiing  n  a  of  whicli  i* 
of  cast-iron.  ThoBlme 
is  covered  with  a  ca«itig 
b  b,  leaving  part  onljrf 
the  stone  exi>OBed,Mil 
c.  This  arrangeiDMl 
prevents  the  wnterfri* 
being  scattered  ahrat 
The  revohition  of  ^ 
sinnc  is  cnused  bj  it* 

■"■^'"''  "^^  '''^  '"'**''  ''^'^ 
oiuBB.Toy.  operator   on    the  pe* 

dd,  through  the  medium  of  the  connecting-rod  e  acting  on  a  crank.     The  fonOi 

as  here  illustrated,  is  manufactured  by  Measrs  Ibbotson  Brothers  &  Coinpuy* 

of  Sheffield,  tool-makers. 

IfiGl.  Section  SECOtm—TooU  of  the  Maton. — The  tooU  of  tlie  mason  may  1^ 
described  as  the  mallet,  the  chisel,  the  trowel,  the  plumb-mle,  and  the  Bqnu^' 
A  few  notes  as  to  the  more  simple  operationa  of  the  mason  in  which  these  tw»^ 
are  used,  may  be  found  useful.  Tlie  tools  used  are  ohiaels,  with  the  cnttin^ 
edges  of  various  sizes,  from  about  J  inch  brosd  up  to  2  inches.  A  "  mallet"  >* 
used  for  striking  the  chisels,  of  the  form  of  a  pandlel  section  of  the  lowest  po- 
tion of  a  cone,  with  a  short  handle.  Short,  flat-faced,  heavy  hammers,  viw 
abort  handles,  are  now  much  used  by  hewers,  especially  for  hard  stones.  In 
bringing  a  stone,  say  for  a  fire  hearthstone,  or  the  troad  of  a  step,  to  afl>t 
surface,  two  chisel- draughts  are  made  at  one  aide  and  the  end  of  the  stone, 
somewhat  like  what  is  termed  in  joinery  a  rebate.  These  rebates  are  mxk 
perfectly  flat,  which  is  tested  by  placing  a  straight  edge.  Every  part  of  the 
stone  should  coincide  with  the  under  side  of  straight  edge.  A  diagonal  chisel- 
draught  is  then  made,  connecting  the  ends  of  the  side  and  end  draughts  pn- 
Tioosly  made ;  another  diagnnal  draught  is  made,  crossing  the  first  diagonal. 


f  Bcaffoldiug,  supported  b;  two  sets  c 
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and  meeting  the  angle  of  Ihe  end  and  side  draughts.  All  these  being  Inade  as 
near  as  pOBSible  of  the  same  depth,  on  the  spaces  between  the  draughts  being 
blocked  OQt,  a  oomparativel;  flat  surface  is  obtained.  This  is  brought  as  flat 
as  required  by  the  use  of  the  square  ;  or  the  level  of  the  surface  maj  be  tested 
by  nsing  two  straight  edges  of  equal  depth,  thus ;  place  one  along  an  edge  or 
arris  of  the  stone,  and  on  the  opposite  one  the  other  straight  edge ;  b;  InnVing 
3vei  the  upper  edge  of  the  one  straight  edge,  if  tbe  upper  edge  (^  the  other 
soincides,  ^o  surface  is  level. 

1662.  TAasoury  is  built  with  the  aid  o 
itandords,  the  system  of  putlogs  not  being  admis- 
rible  as  in  brickwork.  In  fig.  692  the  mason  and 
bricklayer's  trowel  is  shown,  7  inches  long  in  the 
blade  a;  5  in  the  handle  e-  and  1^  inch  return 
at  i.  Infig,  893  the  plumb-leTelis  shown.  This 
is  Qsed  to  ascertain  whether  any  surface,  as  a  course 

of  brickwork  or  masonry,  is  level.  It  is  laid  on  the  surface,  as  a  ft :  if  it  is  not 
level,    the   plummet  / 

will  not  hang  vertically  ^'^  *"'■  '>»■  ^■ 

down  in  the  opening  e, 
tbe  cord  by  which  it  is 
•Qflpended  from  d  not 
ooinoiding  with  the  line 
drawn  on  the  board 
Izom  the  point  of  sus- 
pension d  at  right  an- 
gles to  the  line  of  base 
a  h.  The  plummet 
f  will  coincide  with  the 
line  d  e  on  the  board, 
when  tbe  level  rests  on 

the  dotted  base  line  a  c.  '""' 

The  spirit-level  is  used  for  the  same  purpose  as  this  iDstrument ' 
it  need  not  be  here  described  :  suffice  it  to  say,  that  when  laid 
OD  tbe  wall,  if  level,  the  "  air-bubble  "  will  be  exactly  in  the 
oeutre.  The  plumb-line  for  adjusting  vertical  heights,  as  posts, 
&0.,  is  shown  in  fig.  894.  It  consists  of  a  flat  board  a  b,  down  the 
centre  of  which  a  plummet  d  hangs ;  the  line  drawn  from  c  to  cf  is 
at  right  angles  to  the  end  6,  the  sides  being  parallel  to  this  line.""""' 
Snppose  it  is  required  to  test  whether  an  upright  post  e  e  of  a  "  frame-house  "  is 
vertical,  the  side  of  the  plnmb-Hne  b  is  applied  to  the  side  of  e  e  ;  if  it  is  verti- 
cmX,  the  cord  by  which  the  plummet  d  is  suspended  will  coincide  with  the  line 
marked  from  c.  An  aperture  should  be  made  in  the  face  of  the  board  where  the 
pimnmet  d  hangs,  the  centre  of  which  should  he  at  the  end  of  the  line  from  c. 

1663.  Section  Tninn — Tools  of  Oie  Smith. — The  appliances  to  aid  the  workman 
in  this  department  of  the  mechanical  arts  with  which  it  will  be  necessary  to  be 
provided,  are  the  anvil,  tilt  or  sledge  hammer,  hand  hammer,  a  variety  of  swages, 
&0.,  for  making  round  bolts,  and  bellows  or  fanners.  The  construction  and  ar- 
tmngementof  the  forge  is  so  well  known  that  illustration  of  it  is  unnecessary.  It 
dcMely  resembles  the  forge  in  Sg.  898 ;  with  tliis  difl'erence,  that  a  pair  of  bellows 
■le  substituted  for  the  fanner  there  shown.  Portable  forges  in  frames,  with  wheels, 
aie  now  much  used,  and  can  be  had  at  a  moderate  price.  Forges  with  fanners 
in  place  of  bellows  will  he  found  so  efficient,  thtCt  we  here  illustrate  that  mode 


tX  e  e\  f  shows  tL»  front  of  blowing  apertnre,  the  sides  of  wliiob  are  kept  apBil 

B  distance  of  2}  ioobee,  thnmglioat  their  whole  length.     Aoroes  each  opening 

ft  pieoe  of  brass  bb,\  inch  wide  and  \  thick,  te  fixed.     In  the  centre  of  thig, 

with  centre  of  circle  d,  a  hole  is  bored  to  admit  the  spindle  cm 

which  the  arms  of  rerolvinp  fftn  are  fixed.     On  one  end  of  the  spindle  a  small 

pulley,  1^  inch  diameter,  is  fixed ;  this  is  turned  by  means  of  a  band  n  n  passing 

round  the  large  pulley  h.     Fig.  896  is  a  view  of  the  central  epiudle  a :  a  bon, 

or  part  longer  in  diameter,  as  h,  is  forged  upon  the  f^indle; 

into  tliis  holes  are  bored,  as  c  e  c  e,  which  are  screwed  wtUi 

a  email  "  tap "  (a  set  of  which  should  be   procured) ;  into 

these  holes  the  arms  or  blades  of  the  fan  t,  Sg,  895,  m 

wed,  the  end  of  blades  being  made  circnlar,  and  sctemi      ! 
with  a   "die"    corresponding  to  the  "tap,"  which  is  dmJ      j 
for  the  holes  c,  in  fig.  896.     In  place  of  hating  the  fans  re- 
volving concentric  to  the  case,  as  in  fig.  895,  the  fanners  will  b« 
more  efficient,  and  a  steadier  blast  kept  up,  if  the  blades  revol» 
eccentric  to  the  case,  as  by  a  6  c  in  fig.  897.     In  fig.  898  an  arrangement  of  a  forge 


adapted  for  the  use  of  the  fanners  is  shown :  the  wheel  for  giving  motion  to  t-'^ 
faa  is  filed  on  a  frame  f,  at  the  back  of  the  forge,  on  the  top  of  which  the  ^^ 
is  pUoed.    The  large  wheel  is  pat  in  motion  by  a  tieddle  g  and  oonneotiDg-rod  ^ 
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Fig.  900. 


KTr 


BRAOB  FOR  DIULLIMO  BOLBS  III 
MJtTAX.. 


V 


)  knife-grinder's  wheel,  the  upper  end  of  the  connecting-rod  being  con- 
ith  a  pin  inserted  into  the  face  of  the  wheel,  at  some  distance  from  the 
f  its  revolution :  a  is  the  body  of  the  forge,  of  brickwork ;  b  the  flat 
>  in  which  the  fire  c  is  made ;  d  the  iron  hood  placed  over  the  fire,  con- 
the  smoke  to  the  chimney  e. 
Apparatus  for  Baring  Holes  in  Metal. — Holes  are  bored  in  metal  by  a 

(ontrivance  known 

brace,"  delineated  ^'  «^- 

99.     It  is  formed 

about  1  inch  in 
:^ — ^the  upper  part  a 
rought  to  a  point, 
dvolves  in  a  small 
iched  in  the  under 
ft  bar  of  iron  b  of 
able  length,  one 
'hich  is  inserted  in 
in  the  wall  above 
ch  in  which  the 
a  is  conducted,  an 
b  pressing  on  the 
d  c.    The  driU  d  is 

in  the  square  hole  made  in  the  lower  part 
IriU  at  « ;  a  piece  of  thin  sheet-iron  /  is 
round  the  brace  at  the  bend — this,  being 
[lows  the  brace  to  revolve  within  it,  thus 
the  hand  of  the  operator,  and  making  the 
easier.  A  small  indentation  is  made  in  the 
'  metal  g  in  which  the  hole  is  to  be  bored. 

of  using  the  lever  c,  to  give  the  pressure 
brace  and  boring  bit,  the  screw  apparatus 
ed  in  fig.  900  may  be  adopted  with  benefit.  In  this  a  a  is  the  frame, 
i  with  a  series  of  apertures  in  the  upper  part  The  part  b — on  which 
30  of  iron  c,  to  be  operated  upon,  rests — is  made  hollow,  as  shown  in 

d.  The  screw  e,  which  gives  the  pressure  on  the  brace  f  passes 
I  the  eye  g  of  the  arm  A,  the  end  i  of  which  is  provided  with  a  slotted 
hich  passes  over  the  upper  arm  of  frame  a,  and  is  maintained  at  any 
height  by  a  pin  passing  through  the  apertures  in  the  head  i  and  arm  a. 
of  the  arm  h  is  shown  at  k. 

,  Ratchet  Braces. — In  places  where  the  brace,  as  in  the  last  illustration, 
be  used,  owing  to  the  confined  space  in  which  it  may  be  desired  to 
,  and  in  which  the  brace  has 
ace  enough  to  give  a  part  re- 
1,  the  ratchet  brace,  fig.  901,  is 
The  pressure  is  put  on  at  the 
I  by  a  shifting  screw,  as  e  in 
I,  or  a  lever,  as  c  in  fig.  899 ; 
ing  tool  is  inserted  in  the  part  b. 
ndle  c  is  moved  through  a  part 
I  its  revolution;  the  click  d, 
]g  with  the  ratchet  e,  keeps  turning  the  boring  bit  always  in  one  direc- 
This  is  manufactured  by  Ibbotson  &  Co.,  Birmingham. 
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Fig.  001. 


IBBOTSOM  8  R&TOBBT  BRAOB 


I 


1669.  Keys  or  Spat 


-In  fig.  906  1 


)  illustrate  various  fonns  of  itp 
manulactured  by  It*- 
botson  &  Co.,  Birainf 
ham  :  a  i  are  kejB  ^ 
embrace  nuts  of  deW- 
minate  sizea.  Kef<i 
or  sbiftiDg  ipanden 
are  shown  sted;^ 
turning  the  handle  f  * 
screw  is  operated  upxh 
bj  which  the  jawij 
are  made  to  recede 
from,  or  approach  tOi 
w^riBj  ■.uHu.     g^t,  other,  as  desiie"' 

1670.  Rivefinff  Hamtner, — A  small  riveting  hammer  ia  illustrated  in  fig.  S"'- 

1671.  Portable  Vice. — In  fig.  908  we  illuetrale  White's  portable  vice,  m*)"' 
factured  by  Ibbotson  &  Co.     In  this  the  faoes  of  the  jaws  a,  however  fa  ^■*'*i 
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re  always  parallel  to  each  other ;  thaa  at  all  points  insuring  a  secure  hold  of 
ie  article  operated  upon. 

1672.  Lifting  Screw-jack. — In  fig.  909  we  illnstrate  a  liftiog-jack  manufac- 
ixed  by  Duqq  of  Manchester.  By  taming  the  handle  a  b  the  mitre  or  bevel 
'heels  e  d  aot  upon  the  vertical  screw  e,  oa  the  cap  of  which  the  article  to  be 
tised  rests.  Infig.  910'we  illustrate  Halle/s  patent  lifting-jack,  manufactured 
y  Ibbotsou  &  Co. 

Tig.  ftlO. 


1673.  Section  Fourth — Machines  for  the  Workihop~~Vertical  Saw  Frame 
or  Culling  Balis  or  Trees  into  Planks. — As  an  apparatus  of  this  kind  may 
■e  economically  used  on  a  large  estate,  where  home  timber  is  extensively 
•btaioed,  wo  deem  it  right  to  give  an  illustration  of  it.  We  are  indebted 
or  this  to  the  manufacturera,  Messrs  Wm,  Dray  &  Co,,  of  London  Bridge, 
l^odon.  In  Plate  XIX.  we  give,  in  fig.  1  an  end,  and  in  fig.  2  a  side,  eleva- 
ion  of  the  machine.  In  fig.  1  the  vertical  sawn  a  a,  which  operate  upon  the 
l>*lk  or  tree  b,  are  fixed  in  the  upper  and  lower  frames  c  e,  which  have  a  ver- 
Soal  up-and-down  motion  given  to  them  by  the  connecting-rod  d,  to  which 
■notion  is  imparted  by  the  crank  e,  fitted  to  the  horizontal  shaft/,  receiving  motion 
nmn  t}ie  steam-engine,  or  other  prime  mover,  tlirough  the  medium  of  the  fast 
*Qd  loose  pulleys  g.  The  fly-wheel  A  is  fixed  on  the  shaft  to  equalise  the 
•notion.  The  shaft  revolves  in  the  pedestal  1 1,  fixed  to  the  brick  foundation  it 
*;  / 1  the  uprights  or  Btandarda,  in  which  the  frames  c  c,  supporting  the  saws  a 
*,  ilide  up  and  down.  Motion  is  given  to  the  tree  m  m,  fig.  2,  so  as  to  keep  it 
^  to  the  action  of  the  saws  in  manner  following  :  The  tree  tn  m  is  secured  to 
^  tiUTelliog  frame  n  n  by  the  set  screws  o  a.  To  the  under  side  of  the  frame 
■  «  a  rack  p  p  h  fixed ;  with  this  engages  a  small  pinion,  receiving  motion 
woagh  the  medium  of  the  ratchet  wheel  r,  fig.  I.  This  receives  a  rotatory 
tetion  in  alternate  or  intermediate  movements  by  means  of  a  click  or  pawl 
fcking  into  the  teeth  of  the  ratchet  wheel,  and  which  pawl  receives  an  up-and- 
WWn  motion  through  the  lever  »  and  eccentric  t. 

1674.  Iron  Bench  Circular  Saw. — In  Plate  XX.  we  give  various  views  of  a 
^■IIHilar  saw  frame,  to  scale,  as  msjiufactored  by  Messrs  £.  B.  &  F.  Turner  of 


ipitidle  b,  fig.  2,  is  6ti 
taut  aod  loose  pttUe;! 
the  tenuination  e  ui 
Ive  a  boring  bit 
wluL'h  may  be  uaed  G 
holes  iu  timber.  Th 
1.0  be  out  is  pLaoe 
the  table  J,  figs.  1,2,; 
wliich  can,  by  moB 
h,  flg.  4,  be 
laterally  parallel  to  t 
8o  the  thickness  of 
be  easily  aiijusled,  tat 
greatest  n' 

to  bo  cut  is  kept  up  b! 

tion  of  the  saw  by  tl 

facilitated  by  the 


table 

a  perspective  view  of  this  saw 


dant ;    its  motion    lengthways  on  th 

rollers/^  figs.  1  a.nd  2.     Fig.  911  giv» 

on  its  iron  bench. 

1675.  Endless  Band  Saw. — In  fig.  912  we  give  a  perspective  vien 

"Endless  Ban 
ns  mauuiactn 
Messrs  Bamti 
&  Andrews,  ( 


is  stretched  O' 
puUeya  b   6, 
equal    diomett 
placed    in   thi 
line  with  esoh 
The  lowsF  pt 
keyed  on  to  U 
c,  fig.  i,  and  « 
put  in  motion 
>H^[....  ...T.i.wr^.uii.'nMPicni  prime  njovoT  t 

the  medium  of  the  fast  and  loose  pulleys  d  and  e.      The  band  saw  is  ke 
State  of  uniform  tension  and  ia  the  same  right  line  through  the  s 
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c;lip  f.  Lever  g,  and  weight  A,  fig.  1.  The  saw  passes  up  a  slit  made  in  the 
K^ble  I  i,  1 1,  on  which  the  wood  to  be  cut  is  placed.  Such  is  the  accuiacj  and 
precision  of  operation  of  this  apparatus  that  timber  can  be  cut  into  an;  form 
or  corred  otitline.     For  small  work  it  is  invaluable, 

1676.  Mortising,  Tenoning,  aytd  Boring  Maekine.-^\n  fig.  913  we  give  an 
iUmtration  of  thia  machine,  manufactured  by  Messrs  Powis,  James,  &  Co.,  of 
36  Watling  Street,  London.  When  used  for  mortising,  the  handle  a,  with 
bOilanoe  weight  fi,  is  p^  ,„ 

vrorked  up  and  down ; 
this  gives  a  vertical 
motion  to  the  spindle 
e,  OD  the  lower  part 
of  which  the  cntting 
tool  d  is  fixed     The 
timber  in  which  the 
mortise  is  to  be  cut 
w  placed  on  the  table 
^  ^hich  receives  the 
i^tlniBite  lateral  mo- 
tion to  keep  it  up  to 
•he  tool  through  the 
I      Modium  of  the  rat- 
1      diet  wheel  and  pawl 
\     ft    reoeiving    motion 
'      from    the    alternate 
I      loovement     of     the 
>       lover  d  6,  through  the 
"Hi  g.      When  need 
for  boring,  the  handle 
A  is  used  to  give  mo- 
tion to  the  bevel  gear- 
ing t  I.     The  boring 
^  is  kept  to  its  work 
^  the  pressure   of 
fl»  lever  a  b.     The 
We  e  is  adjusted, 
^mi  the  machine  is 
*Wd  for  tenoning,  by 
tin    screws    having 
w»Br  wheels  k  in  front  of  the  machine. 

1677.  Machine  for  making  Macpheraon'a  Portable  Sheep-Fence. — The  machine, 
Pg.  914,  consists  of  a  wooden  frame  2  feet  It  inches  high,  and  3  feet  8 
liubes  wide,  standiug  on  the  ground,  with  a  driving  spindle  a  supported  on  the 
top  near  the  back,  carrying  fonr  bevel  wheels  6  inches  diameter,  which  give 
Uiation  to  four  pinions  of  3  inches  diameter,  mounted  on  four  spindles  lying 

■  loDgitadinally  above  the  frame,  1 1  inches  apart,  and  supported  in  plummer-blocka 
"^ed  to  oroaa-rails  b  and  c.  On  the  overhanging  end  of  each  of  these  spin- 
'lui,  towards  the  bant  of  the  machine,  are  placed  four  bobbins  d  d,  formed  of 
*<>od  with  sheet-iron  ends,  with  a  light  frame  of  wood  and  iron  embracing  both, 
pipped  on  the  spindle  in  front  of  the  bobbins,  and  secnred  by  nuts  to  a  spring 
*><tiind  tbem,  by  which  they  may  be  tightened  to  any  extent,  and  made  to  turn 
^  the  spindle  with  more  or  less  freedom.  The  bobbins  are  sufBciently  large  to 
Contain  each  about  I'iO  yards  of  small  tarred  rope,  the  end  of  which  is  led  over 
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1  puUoy  in  the  bobbin  framo,  and  forward  through  its  projecting  iM 
which  fler\'e  to  twist  tlie  two  straudB  togetlier  and  form  a  rope.  In  &i>iit</lh 
bobbins  is  a  wooden  roller  e  exttiiiding  the  whole  width  »f  tbe  nuchiiie,iT 
ported  in  sliding  brackets  attached  to  the  upper  rails  of  the  &iui)e,  so  utftii 
set  nearer  to  or  farther  from  the  bobbiiia  as  may  be  required  ;  the  seveitlKf 
OS  they  arc  foruted  pass  over  this  rolltr,  and  are  strained  by  a  weight  orotta' 
wise  to  keep  thorn  at  a  regular  degree  of  tension. 

1678,  In  milking  tlie  sheep-fence,  bars  of  wood  about  3  feet  6  inches  Img I? 
j  inch  square,  are  worked  into  the  ropes  as  they  are  made,  at  distAnceB  of  (to 
5  inches,  in  the  following  manner  :  The  two  strands  from  each  pair  of  boUiiBi 
ore  tied  together,  forming,  when  drawn  forward  to  tlio  roller,  an  angular  opemag 
or  kind  of  bight  between  the  Btranils ;  and  through  the  four  openings  thuB  fomed, 
ono  of  the  wooden  bars  is  inserted,  and  driven  tightly  into  the  ongle  of  the  corf* 
by  means  of  a  board/,  attached  to  a  light  frame  j,  jointed  at  bottom  tothe&aw 
of  tho  machine.  The  board  has  large  openings  cut  in  it  opposite  each  set  of 
bobbins,  to  give  room  for  each  pair  of  cords  to  revolve.  In  action,  this  boarJ  i* 
similar  to  tlie  roed  of  a  weaver's  loom,  driving  bonje  the  bar  by  meiioB  of  tbe 
lever  I,  in  the  same  way  as  the  reed  forces  the  warp  into  its  place,  ami  keeps  tt>e 
bars  always  in  their  proper  position,  sciuare  with  the  lines  of  rope.  flTieu  o  b« 
is  thus  inserted  and  held  fast,  tlie  handle  A  of  tho  driving  spindle  ia  turned  tluM 
or  four  times,  cauiting  tho  hohbins  to  revolve  simnltaneously  six  or  eight  timf^ 
as  may  ho  recniired ;  this  fixes  the  bar  in  its  place,  and  twists  up  4  or  5  incbes  rf 
each  of  tlie  four  lines  of  rope,  tho  bobbinn  being  always  stopped  n  hen  the  oi^' 
of  the  curds  is  ill  a  vertical  pnuition,  to  admit  the  next  bar.  To  keep  the  niwi 
in  its  place,  notches  are  cut  in  two  opposite  angles  at  the  proper  distances, 

ItiTO,  The  fence  is  made  cither  entirely  with  long  bars  i,  or  with  long  sod 
short  ones  k  alternately ;  the  short  being  2  feet  7  inches  long,  and  worked  inlw 
only  three  of  tlie  ropes.  The  kind  of  rope  used  is  tarred  hemp,  and  n-eisb*. 
when  four  ropes  are  used,  40  to  iJO  lb.  per  100  j'aida  offence. 

1C80.  Galvanised  iron  wiie  has  been  tiied  instead  of  rope,  and  found  to  anef 
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ill,  88  it  ia  not  affected  by  changes  in  the  atmoBphere,  like  the  rope.  The 
io©  of  the  fence  is  the  same  for  both  ;  being,  according  to  the  kind  of  wood 
Qployed,    from    5Jd.   to  7^6.  p,^  gij. 

It  lineal  yard,  inclueive  of 
akes  and  staples,  rcatly  for 
itting  np.  The  weight  of 
M  yards  complete  is  about 
cwt 

1681.  Lathe. — A  tnming- 
the  will  be  foond  of  great 
rrice  in  the  farm  workshop. 
IT  the  ordinary  work  of  the 
in,  a  lathe  of  the  usual  simple 
QBtmction  will  be  all  that  is 
jnired  —  that  is,  with  the 
i^le  motion  head-stock,  with 

back  motion,  and  the  rest 
insted  by  the  screw.  Some 
our  readers  may,  however, 
nrire  a  more  complicated  ap- 
mtas,  fitted  to  do  ornamental 
■  Well  as  simple  work.  A  lathe 
(  this  kind,  manufactured  by 
loieph  Fenn  (tool  manufac- 
IWy,  105,  106  Newgate  Street,  ■ 
Umdon),  is  illustrated  in  fig. 
MS;  it  is  a  complete  appa- 
ntaia,  with  universal  chuck 
Ud  screw  slide-rest. 

1682.  Drilling  or  Borir^  Machine. — In  fig.  916  we  illustrate  a  portable 
Iporing  machine  for  metal-work,  which  will  be  found  of  great  utility,  in  con- 
rtniction  as  well  as  in  repairs.  A  breast  boring  apparatus  or  diiU-stook  ia 
Diutrated  in  fig.  917.    These  are  also  manufactured  by  Mr  Fenn. 


1G84.  Asphalt  Caldron. — Tu  fig.  920  we  illnatrate  this  apparatus  u 
factnred  bjr  Woods,  Suffolk  Iron  Works,  Stowmarket     It  irill  be  fou 


niernl  where  ftii  extonBive   anrfi 
out 
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flooring  i 


asphalt  is  to  be  carried 


1685.  Suction  Second— fire-Enji'ne,  or  Liquid- ^fanure  Pump. — In  fig.  921 
we  illustrate  the  form  of  double- barrel  pump,  as  maniifaotured  by  Hesars 
Oujnne  &  Co.,  engineers,  of  Essex  Wharf;  Strand,  London.  The  valves  are 
««Bily  got  at.  It  may  be  used  conveniently  as  a  fire-engine,  or  a  liqnid-ir""""" 
pomp  for  distributing  liquid  manure. 


1686.  Double-Action  JWn/w,— In  fig.  922  we  illustiate  the  arrangement  fiir 

VoUn^i   hy  a   fixed  steam  -  engine,   the  ^^    ^^ 

doaUe-aotion  pumps,  patented  by  Mr  Hol- 

■an,  and  manufaotuied  by  Messrs  Fowler 

A   Co.,  Wliitefriars    Street,    Fleet   Street, 

Ijondon.     Tliese  pumps  supply  a  continu- 

ona  iteeam,  delivering  both  at  the  up  and 

the  down  stroke.  "  Mounted  on  stout  cast- 
iron  baseplate  and  column,  with  spur-wheel 
taoA  pinion,  intermediate  shaft,  plummer- 
blooks,  crank-pin,  atrap-bead,  slings,  guide, 
and  driving-drum  complete,  ready  at  once 
to  connect  strap  from  the  fly-wheel  shaft 
of  either  a  fixed  or  portable  engine,  or  from 
*Qy  convenient  point  of  the  main  sbaft. 

A'lwie  pnmpe,  thns  arranged,  are  adapted 
^W  irrigation,  fire-engine  purposes,  or  for 
Pvmping  liquid  manure.  The  advantages  of 
^bil  arrangement  consist  in  the  facility  with 
■^■fcich  the  pomp  can  be  fixed,  merely  re- 
"loiring  to  bo  secnrely  bolted  down,  thns 
*^viiig  much  expense  and  annoyance,  be- 
**4ea  loos  of  time  in  cutting  a  way  for  sap- 
I*Ort»,  It  occupies  veiy  little  space,  the 
^(pply  is  continuous,  the  whole  is  extremely 
***iiple,  and  the  working  parts  are  readily 
^'^^oeasiUe.    Where  the  speed  of  engine  or  nui 
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rdriviag  power  does  not  exceed  fifty  n-voIntioriB  per  miDnte,  tlio  Bji^^raFS^ 
^,    ,„,  be  dispensed  with,  and  the  pniup  driven  direct  &om 

drum.  Speedy  accesB  ie  permitted  to  all  tlie  valve 
sicQultaneciusl}'',  by  the  remofal  of  a  eiugle  plate,  whid 
can  be  detached  with  perfect  facility.  This  sim 
pit)  arrangeniont  rendets  it  unnecessary  to  diaconnec 
liny  "tlier  porticin  of  the  pipes  or  g;ear — the  inconreni 
cnce,  expense,  and  loss  of  time  arising  fi-om  which,  mot 
peraons  in  tl)0  habit  of  using  pump  work  are  well  ac 
qnftinted  with.  All  the  valves  are  out  of  the  barrel 
which  permitfi  their  areas  to  equal  that  of  the  piston 
and  the  wal«r  passages  to  be  proportionately  large." 

I6ST,  The  arrangemont  here  iUustrat«K]  is  obvion^ 
applicable  to  the  working  of  any  ordinary  force-pump. 

1G88.  Farm  Hand-Pump. — For  the  extinguishing  . 
fires,  a  supply  of  water  toay  be  kept  in  a  cistern  plsc^ 
at  an  elevated  part  of  the  steading,  or  it  may  be  raise 
on  pillars  of  coneiderable  altitude,  placed  near  the  ceatn 
of  ^o  buildings.     From  this  a  supply  of  water  mhj  be 
taken  to  any  part  of  tlie  building  by  means  of  hoee.     Tie 
water  may  be  supplied  to  the  elevated  cistern  by  toetaiaf 
the  steanvpump,  »e  illustrated  in  fig.  932  ;  or  the  "bm 
Land-pump,"  illustrated  in  fig.  923,  may  be  used  fortkis 
purpose.     As  a  force-pump  is,  however,  attached  to  tlii> 
arrangement,  it  is  obviously  capable  of  being  usedui 
means  of  forcing  a  supply  of  water  to  a  distance  tbrtmgt 
flexible  hose.     In  fig.  923  a  a  is  the  pnoip-well,  bh^ 
suction-pipe  leading  to  tlte  platform  c,  to  which  it  •^ 
cured  the  force-piirap  rf ;  e  the  air  vessela  ;  ff  tlie  pnop- 
rod,  worked  by  a  crank  in  the  axle  or  shaft  of  tie  Ht- 
wheel  ff,  turned  by  tlio  handle  ft.      The  frainuiifw 
supporting  the  fly-wheel  shaft  is  bolted  to  the  bed-fJi* 
covering  the  month  of  the  well.     The  water  is  fonen 
up  the  pipe  k,  k  k  from  the  air-vessel  e  to  the  eleiited 
cistern,  or  the  end  of  the  flexible  hose  may  be  attacbw 
to  k. 
—The  ingenious  contrivance  known  as  the  "  hyditnbc 
ram,"  may  also  be  used  W 
force  a  snpply  of  water  to  tl* 
elevated  cist«m.   It  ia  Bimi^ 
in  original  conBtruotioB,  hf 
DO  partB  liable  to  get  out  '^ 
order,  and  will  work  oontin- 
Donsly    for    yeaia    witlicot 
repairs  after  once  being  '^ 
in  operation,  all  that  is  t^ 
quired  being  a  small  stnin 
with  a  few  feet  of  falL    Th» 
machine  depends  for  ita  o^ 
ration  on  the  momenttun  <>< 
the  falling  stream,  which,  <xs- 
£iied  in  a  pipe,  is  led  to  * 


1689.  Hydraulic  Ram 
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obamber  in  which  valves  are  placed,  and  which  act  as  follows:  In  fig.  934,  which 
is  a  longitudinal  aection  of  a  form  manufaotured  by  Ueaara  Owynne,  of  Essex 
Wharf,  Strand,  London,  a  a  is  the  auppty-pipe,  which  leads  the  mnning  streua 
down  to  the  chambers  6,  bolted  to  the  bed-plate  cc.  A  valve  eJd  is  provided  to 
the  chamber  b  b,  and  which  has  a  tendency  to  fall  from  its  seat  so  as  to  keep  the 
water-way  open,  till  the  stream,  flowing  through  the  pipe  a  a,  acquiiea  sufficient 
momentum  to  close  it.  The  velocity  of  the  stream  being  thus  checked,  the  wat«r 
nkises  the  valve  e,  which  moves  the  reverse  way  of  the  valve  d  d,  and  enters  the 
air-vessel//,  from  which  it  is  finally  passed  by  the  pipe  g  g,  which  can  be  led  to 
si^  desired  elevation  above  the  level  of  the  ram.  Ou  the  water  passing  into  the 
*ir-<^amber//,  it  is  pressed  upon  by  the  air  in  the  upper  part  of  the  vessel,  which 
doses  the  valve  «.  The  momentum  of  the  flowing  stream  in  the  pipe  a  a  and 
TOBsel  b  b  being  thns  exhausted,  the  valve  d  d  falls,  and  allows  the  water  to 
escape  from  the  vessel  h  h,  through  the  valve  opening,  till  the  flowing  stream 
again  acquires  such  momentum  as  to  close  the  valve  d  d.  When  this  happens, 
the  valve  e  is  again  opened,  and  a  second  quantity  of  water  discharged  into  the 
air-vessel  //  The  action  thus  described  goes  on  continually,  resulting  in  a  tegu- 
lar beating  or  pulsation 
of  the  valves  e  and  d  d, 
each  rising  and  falling 
alternately. 

1690.  A  small  porta- 
ble fire-engine  may  bo 
kept  in  the  workshop, 
i^oh  will  be  useful  in 
caaes  of  fire,  and  at  other 
timea  may  be  mode  avail- 
aUd  in  cleaning  out  the 
hyrea,  &a.  The  form 
of  this  is  BO  well  known 
ftat  it  is  needless  hero 
to  Olnstrate  it. 

1691.  Carrett'i  Steam- 
Atf^).— In  fig.  92S  we 
^Ts  the  side  elevation 
of  iteam-pump  manufac- 
tured by  Messrs  Carrett 
A  Co.,  of  Leeds :    The 

^^inder  a,  supported  on 

'ttto  elegant  side-frames 

*  ^  is    of  the   inverted 

■O^   and    is    provided 

%ith  stuffing-boxes  at  the 

^pper  and  lower  covers ; 

4ta  piston-rod  is  passed 

Vlrongh  both  ends,  one 

"  which  is   connected 

^ith  a  cross-head  woik- 

*4g  in   the   slotted   up- 

*^ta  d,  attached  to  the 

'Slier  end  of  the  cylinder ; 
^  the  enda  of  tl^  crose-I 


heads  the  side-levers  »  are  connected,  the  lower  ends  of 
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liLeBeembraQingiliedj'- wheel  crank-shad;  the  other  ond  oflha  ptswn? 
ing  through  the  lower  cover  of  tha  cylinder,  is  connected  with  the  pump-rncl;  I 
pump-rod  and  plunger/ are  connected  together  by  two  set-screws.  Tliese  b 
screws  have  only  to  withstand  the  stniia  on  the  up  Btroke,  the  termination  of  t 
pump-rod  bearing  on  the  bottom  of  the  plunger,  which  ia  hollow,  and  down  1 
centre  of  which  the  pump-rod  it*  passed.  The  reoiprocatory  motion  of  the  pirti 
rod  produces  the  rotatory  motion  of  tlie  crank-shaft  and  fly-wheel  by  a  horizon 
slotted  slide  g  g,  in  the  slot  of  wliich  a  brass  block,  containing  tin"  cnink-| 
■lidoa  backward  and  forward.  The  alide-valva  of  the  cylinder  is  wurked  by 
■ide-rode  h,  fastened  at  one  end  to  the  cross-head  of  the  alide-valve  rod,  luul 
the  other  to  the  bell-crank  lever  i.  This  lever  receives  its  motion  from  anol 
lever  connected  to  a  pin  placed  eocentrically  in  the  face  of  the  revolving  disc 
plate  it,  fixed  In  the  crank-shaft  outside  the  framing.  This  also  gives  mation 
the  connecting- rod  and  pump-plunger  of  the  force-pnmp  to  supply  the  boiler  wi 
The  steam  delivery-pipe  is  at  /,  the  exhaust  at  m.  The  supply  of  steam  is  n\ 
lateil  by  a  governor  of  peculiar  constractioo,  which  couBista  of  a  ring  of  mel 
which,  as  it  rapidly  revolves,  actuates  a  series  of  levers,  and  through  them  t 
throttle- valve.  The  inlet-pipe  to  the  pump  is  at  n,  the  outlet  is  at  o.  By  am^ 
disconnecting  the  pump,  the  engine  ean  be  used  for  any  purpose  required.  Fn> 
the  whole  machinery  beiug  aelf-contained,  it  is  easily  moved  from  place  to  plw 
requiring  no  foundation  to  be  prepared  for  it ;  the  only  labour  requisite  lo  pa 
it  in  working  condition  being  the  ooanectiori  of  the  steam  anil  pump  pipea 

1692.  An  important  feature  of  improvement  in  this  pump  consists  in  Ifc 
introductioQ  of  two  accumulating  i-eaervoirs  in  connection  with  the  influi  ux 
eSlux  water- pass  ages,  and  a  peculiar  modification  in  tJie  oonKtmctioa  of'llx 
pump,  these  by  their  action  producing  a  ccmdnuou*  atream  of  water  throo^M 
the  whole  length  of  the  snctional  and  delivery  pipes.  It  is  capable  of  fetchcg 
or  forcing  wator  to  any  required  distance  and  height,  or  depth  not  esceedioijB 
or  30  feet,  and  at  a  considerable  velocity.  In  this  department  of  engineOTf 
the  great  object  haH  been  to  work  a  small  purnp  at  a  great  velocity,  and  "io 
effect.  The  water  is  not  able  to  start  and  stop  instantly  in  the  suction  un 
outlet  pipes ;  the  consequence  is,  that  the  ram  is  not  followed  by  the  wilTi 
and  a  vacuum  is  formed  beneath  it ;  on  the  ram  coming  down,  it  receivM  m 
accelerated  motion  from  the  want  of  resistance — coming  down  into  the  Tflcnnm 
— and  it  strikes  the  water  with  considerable  force.  This  rapidly  wears  out  the 
clacks,  and  in  some  instances  the  pump-liottom  has  been  kciown  to  give  wyi 
the  delivery  of  water,  moreover,  is  very  irregular,  and  the  pVimp  is  genei»Uy 
incapable  of  drawing  the  water  more  than  a  few  feet — far  under  the  mWh' 
limit  of  30  feet.  All  these  disadvantages  are  apparently  obviated  by  the  fom 
of  steam-pump  now  under  consideration. 

Ifi93.  Section  Third — Cranes. — A  crane  of  simple  construction,  adapt«d  fo 
quarries,  &c,,  is  shown  in  fig.  926.  It  consists  of  a  stem  of  wood  a,  11  feet  long 
12  inches  square ;  a  jib  or  projecting  arm  b  b,  formed  of  two  pieces  of  wood,  15  fee 
long,  10  inches  deep,  and  4  inches  thick  ;  and  a  wooden  stmt  c,  14  feet  losg, '' 
inches  sqnare.  The  sides  of  the  jib  b  b  embrace  both  the  stem  a  and  the  stntt  i 
and  are  securely  bolted  to  them,  and  the  bottom  of  the  strut  is  notched  into  an 
bolted  to  the  stem.  The  crane  is  supported  hy,  and  allowed  to  revolve  on,  an  ir* 
gudgeon  d,  fixed  into  the  bottom  uf  the  stem,  and  resting  in  a  hole  in  the  rocl 
and  by  another  at  top  e  working  in  iron  straps  bolted  to  wooden  stays — part  i 
one  of  which  is  shown  at/ — which  reach  to  the  floor  of  the  quarry  at  an  angle' 
30°  to  45°,  and  either  filed  by  strong  bat  bolts  to  the  rock,  or  loaded  by  a  pil« 
stones.     There  are  generally  two  straps,  which  ought  to  bo  placed  at  rig' 


ftngles  to  eacli  other  on  plan.  The  crab,  or  that  portion  throagh  which  the 
'liflang 'power  is  applied,  consists  of  two  oast-iron  dieeks  g,  one  on  each  side 
of  the  stem,  a  blockmg  of 
wood  about  fi  inches  t£ick 
lieing  interposed  on  eaoh 
iijde  to  make  the  width  be- 
-tvreen  the  cheeks  abont  2 
-ftet,  and  allow  sufficient 
IsDgtli  of  barrel  to  hold 
4be  chain.  At  tlie  back  of 
the  stem  a  a  spindle  is 
vai^Kiited  b;  the  cheeks, 
tmyin^  at  each  end  a 
irhioh  handle  A,  and  out- 
4ida  one  of  the  cheeks  a 
pinion  5  or  6  inohes  in  dia- 
toeter,  gearing  into  a  wheal 
Hbont  8  feet  in  diameter  on 
tnotiter  spindle  in  front  of 
Ae  stem,  which  also  carries 
Uw  chain-barrel,  6  or  7 
.  inahfli  in  diameter,  with  a 
iMOge  Sincbes  deep  at  each 
mA.  'The  chain  i  i  may 
be  ^  inch  diameter,  which  is  sufficient,  if  of  proper  quality,  to  bear  a  load  of 
1  tooa;  it  passes  irom  the  barrel  upwards,  and  over  a  pulley  jir,  supported  on 
Intcketa  at  the  point  of  the  jib,  and  is  provided  with  a  strong  hook  I  at  the 
and,  for  attaching  the  load. 

1694.  Derrick  Crane. — A  better  form  of  crane  is  shown  in  fig.  927.     The 


B«  is  of  wood,  14  feet  long,  12  inches  square,  mounted  at  bottom  with  a  cast- 
n  box  b,  having  two  jaws  in  front,  and  a  gudgeon  c  in  the  centre  nndemeath, 
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and  at  top  with  a  gudgeon  d,  snpported  by  Btraps,  part  of  one  of  wliicli  is  shown 
at  e,  like/ in  fig.  926.  A  derrick /of  wood,  22  feet  long,  10  inches  square,  \& 
mounted  vrith  an  iron  elioe  or  socket  at  top  ff,  and  another  at  A  at  bottom  ;  ite 
shoe  at  g  carries  a  pulley,  and  tie  shoo  at  h  is  made  to  fit  between  llio  jaws  of 
the  bottom  box  b  of  the  stem  a,  and  fastened  thereto  by  a  round  bolt,  fonning 
a  joint.  To  Bopport  the  derrick/,  an  iron  rod  i  esteuds  from  the  shackle,  at  ito 
upper  extremity,  to  the  top  of  the  stem,  where  it  is  eecured  by  a  link  and  eyebolt 
passing  through  the  etem.  If  it  be  wanted  to  use  the  derrick  at  different  eleva- 
tions, to  lift  at  different  diatancea  from  the  centre  of  the  crane,  a  few  large  linka  of 
chain  are  formed  at  the  end  of  the  stay-rod  next  the  stem,  to  admit  of  it»  beii% 
lengthened  or  shortened  as  may  be  required ;  but  as  the  alteration  involves  some 
little  trouble,  this  form  of  crane  cannot  be  recommended  where  frequent  change 
of  radius  is  necessary.  The  crab  is  somewhat  similar  to  that  of  the  crane  in 
■  fig.  926,  but  as  it  is  calculated  to  lift  a  load  of  4  tons,  it  requires  a  more  ccm- 
plei  arrangoroont,  and  the  introduction  of  what  is  called  a  double  purchm. 
The  driving  spindle  carries  two  handles  t  i  and  one  pinion  /,  and  is  made  to 
sUde  cadwaya  when  required,  so  that  the  pinion  can  work  either  into  the  Uije 
wheel  m  of  36  inches  diameter  on  the  barrel  spindle,  or  into  a  24-inch  whe4a. 
on  the  intermediate  or  second  purchafie  spindle  ;  this  last  carries  also  a  pinioa 
consUntly  in  gear  with  the  large  wheel.  When  the  pinion  on  the  driring- 
spindle  acts  directly  on  the  largo  wheel,  the  crane  is  said  to  be  worked  with  • 


etjiffle  purchase,  and  when  through  the  intervention  of  the  SJ-inch  vrheel  and  !ti 
pinion  it  has  a  doidle  pta-chate,  acting  then  with  greatly  increased  powen    A   \ 
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Tstoliet-wbeol  o  ib  fixed  on  the  barrel  Bpiadle  outside  the  bearing,  vith  ita  pall 
•tteofaed  to  the  check  for  supporting  the  load  when  required  to  be  suspended 
fiiT  a  time.  The  chain  p,  anfficient  to  lift  4  ton?,  is  f  inch  diameter ;  it  pasaea 
£rom  the  bvrel  along  the  upper  side  of  the  derrick  and  over  the  pulley  at  top; 
it  ia  sapported,  when  alack,  by  two  saddles  or  cross  bars  of  wood  fixed  on  the 
derrick. 

1695.  Portable  Crane.~-In  fig.  928  we  give  a  sketch  of  a  portable  crane  aa 
nuaraiaGtiired  by  Messrs  Dray  &  Co.  of  London,  which  requires  no  description. 

1696.  Section  Fourth— Gim  Apparatut — Porter't  Qa»  Apparaiu»  for  Farm 
Ute. — A  cheap,  easily-managed,  and  economically- worked  gas-making  apparatus 
Ibr  &rmB  and  rural  looalities  has  long  been  a  desideratum.  A  form  of  appar- 
■tiu,  manubotured  by  Mr  T.  B.  Porter  of  Lincoln,  which  we  have  lately  in- 
spected, and  of  which  report  speaks  very  favourably,  is,  we  think,  likely  in 
many  respects  to  meet  this.  We  give  in  G'g.  929  this  compact  apparatus,  the 
prinoipal  feature  of  which  is  the  ease  and  economy  with  whioh  the  retorts  are 
WC^ed — that  process  which,  in  other  arrangements,  constitutes  the  most  die- 
■gieealde  part  of  gas-making,  but  which,  in  the  apparatus  now  under  notice, 
ig  efleoted  with  amazingly  littie  trouble  and  inconvenience. 

Pig.  93». 


1697.  The  retort  used,  as  seen  in  section  at  a,  is  not  of  unifonn  diameter 
^bhn^^urat  its  length,  like  the  retorts  usually  employed,  but  graduall^r  widens 
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rftom  the  front  to  the  back.     Tlie  back  torminat^a  at  tbe  top  of  a  cTliudrical' v 

b,  at  tbo  foot  of  whicli  a  tank  of  water  is  provided;  into  this  the  coko  is  pushed, 
i  in  tho  manner  liereafter  to  bo  described,  nliere,  by  coming  in  contact  with 
I  the  oold  water,  it  ia  instantly  cooled,  and  from  which  it  can  be  remoTpd  at 
pleasure.    Tbe  front  part  of  the  retort  is  of  uniform  diameter  for  some  dis- 
tance, and  contains  an  Archimedean  ecrew,  which  is  turned  by  a  handle  c, 
■  placed  on  the  end  of  tlie  shaft,  continued  through  the  cover  of  the  retort.     Con- 
l^ected  with  tlie  upper  part  of  thit;  end  of  tho  retort  is  a  vertical  chamber  d,  tlte 
,  Aperture  of  which  is  ohised  by  a  tightly- Siting  Btoppor,  which  can  be  removed 
i  ftt  pleaiure.     This  chamber  or  hopper  contains  the  charge  of  ooal  from  which 
]  the  gafl  is  to  he  produced.     On  the  hopper  being  filled  with  cotJ,  the  stopper  is 
t  put  tightly  in ;  and  on  tumiog  tho  handle  or  wheel  of  the  Archimedean  screir, 
tbe  charge  is  gradually  transferred  from  the  hopper  to  tlie  interior  of  the  retort. 
The  charge  thus  delivered  to  tbe  retort  is  allowed  to  remain  expoeed  to  the 
action  of  the  fire  for  about  one  hour.     Tho  hopper  is  then  filled  a  aecond  tinWi 
'    and  by  means  of  tho  Archimedean  screw  the  charge  is  transferred  from  it  to  the 
retort — the  second  charge  poshing  the  first  charge  forward  into  the  gradually 
widening  space  of  the  retort.     Another  hour  is  suffered  to  expire,  when  a  third 
charge  ia  supplied  to  tho  hopper,  and  transferred  to  tbe  retort,  pushing  before 
'    it  the  two  former  charges.     The  fourth  charge,  which  is  in  like  manner  maiie, 
pushes  the  first  charge  out  of  the  wide  end  of  the  retort  uito  tbe  vertical  dum- 
ber b,  and  its  water-tank.     The  coke  thus  formed  is  found  to  be  a  harder,  deueet, 
and  consequently  more  valuable  kind  than  that  resulting  from  the  ordinair  syitein 
—this  arising,  doubtless,  from  the  compression  to  which  it  is  subjected  in  beii^ 
forced  into  tlie  retort  by  tbe  screw.     In  consequence  of  there  being  no  etcft 
of  gas  during  the  proceSH  of  charging  the  retort — a  loss  inevitable  in  tbe  old 
■ystem — tbe  quantity  of  gas  obtained  by  this  apparatus  is  greater  than  llnl 
produced  by  tbe  usual  arrangements  ;  whilst  another  source  of  increased  "miif 
arises  from  the  circumstance  that  the  vapours  evolved  from  tlio  last  chsigflio- 
troduced  must  all  pass  along  the  highly-heated  charge  or  chaises  which  p»- 
cede  it,  and  along  tliree-fourths  of  the  heated  retort.     Much  of  the  tar  produM 
in  the  old  system  is  by  this  apparatus  converted  into  gas.     The  purifying  ipp»- 
ratua  ia  of  extreme  simpUcity,  the  "  hydraulic  main,"  the  "condenser,"  and  "pMi' 
fier,"  alt  being  contained  in  one  vessel  e,  of  very  limited  dimensions.     Tbe  nppfr 
part  of  the  figure  in  elevation,  shows  tho  connection  of  tbe  various  parts— p"* 
only  of  the  retaining  wall /of  the  gasometer  being  shown.     The  cost  oflbflp* 
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3d  by  this  apparatus  is  stated  to  be  4s.  6d.  per  1000  cubic  feet,  where  a 
ight  apparatus  is  used ;  where  a  sixty-light  apparatus  is  employed,  the 
11  be  reduced  to  3s.  per  1000  cubic  feet,  and  as  much  coke  will  be  pro-i 
\a  will  keep  the  fire  of  the  retort-furnace  going. 

.  In  fig.  930  we  illustrate  a  form  of  compact ''  gas-making  apparatus," 
otured  by  Messrs  Bridges,  Anbury,  &  Co.,  84  Webber  Eow,  West- 
'  Boad,  London.  ' 

.  Section  Fifth — Detached  Erections. 

.  Isolated  Cow- Byre, — In  fig.  931  we  give  the  plan  of  a  detached  byre 

Fig.  931. 
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bouse,  showing  the  arrangements  capable  of  accommodating  forty- 
>W8  in  double  stalls.  By  this  arrangement  the  stalls  of  twenty-four 
ly  be  cleaned  at  one  time,  and  the  mangers  of  from  twelve  to  twenty- 
lenished  from  the  same  passage  :  a  the  double  stalls,  h  the  stone  troughs 
ers,  two  of  which  are  placed  in  each  stall,  6  inches  from  the  side,  their 
>n8  being  27  inches  long,  16  wide,  and  8  deep;  the  upper  edge  of 
B^h  18  inches  above  the  floor;  g  the  gutters  for  receiving  dung  and 
5  inches  wide,  in  which  is  a  grating  h,  communicating  with  a  drain 
to  the  liquid-manure  tank ;  t  the  footpaths,  4  feet  wide,  from  the  outer 
>  the  stalls  :  by  these  paths  the  cows  enter  and  leave  the  stalls,  and  the 
d  litter  are  removed  from  them.  The  cooler,  containing  the  food  from  the 
se  71,  is  drawn  along  the  passage  /;  k  the  outer  doors  at  the  end  of  each 
f  which  the  cows  of  each  division  enter  without  disturbing  those  of  the 
^the  windows;  m  the  position  of  water-cock,  from  which  to  obtain  a  supply 
for  cleansing  the  mangers,  paths,  and  gutters;  c  the  travis-boards,  2  feet 
be  mangers,  and. 3  feet  in  front  of  the  travis-posts,  from  which  they 
a  triangular  form  to  the  floor ;  e  is  the  boarding,  2^  feet  high,  along 
Is  of  the  stalls,  over  which  the  food  is  handed  to  the  manger ;  the  boil- 
contains  two  boilers,  heated  alternately ;  o  the  store  for  topped  and 
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r  tailed  tnniipa ;  to  kocp  the  botl-honse  frue  &om  dnst,  the  coals  sra  kepiji 

tho  space  p  ;  r  the  hay-hoitse,  in  which  is  also  placed  the  hay-outter. 
'  other  end  of  the  byre  is  a  large  apartmeut,  at  one  end  of  which  ^  is  i 
Bturiog  tamipn,  to  be  given  raw  to  such  of  the  cows  as  have  Dot  calved^T 
are  not  iii  milk.  At  the  other  end  of  this  apsrtinent  is  the  hay-house  r,  for  the 
hay  given  as  ordinary  fodder.  At  each  side  of  the  window  *  (  may  he  placed 
the  linaeed-craalicr  and  oilcake-bmiser :  an  inside  door  u  allows  the  turnips  and 
bay  to  be  taken  along  the  passage  /.  The  stone  troughs  shonid  be  made  deeper 
at  one  end  tlian  the  other,  and  a  pipe  inserted  at  the  deepest  end,  by  which  to 
withdraw  the  water — this  being  stopped  up  with  a  plug  or  vbIto  when  re- 
qnired. 

1701.  Isolated  Daiiy. — In  fig.  932  wo  give  plan  of  an  isolated  or  detached 

dairy,    in    irliich 
the     accoouDoda- 
tion  ig  all  on  the 
ground  -  floor  — 
tlie  floor  being  s 
height    equal   to 
four  steps  abore 
level  of  groonJ: 
a  the  milk-boDse, 
b  the  cham-roMn, 
c  the  cheese-«taie. 
d  the   Bcnilerj',  t 
the  boiler-rooB,/ 
the   fuel-BtOTS,  y 
store  -  room    (» 
utensils,  &C. 

1702.     In  fif. 

933  we  giw  tbs 

ground-plan  of  • 

—  I         I p  _  detached    dairy, 

rey  :  a  the  milt- 

the  north  by  the  "three-light"  window  J,  c  false  or  dead  window,  d  dram" 
room,  e  scullery,  /stairs  to  cheeae-room  g,  fig.  934, 
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SHEEP  FEEDING-SHEDS.  4£9 

1703.  She^  Feeding-Sheds. — Of  late  years  an  opinion  has  prevailed  among 
some  farmerSi  that  sheep  would  feed  faster  and  better  in  winter  in  sheds  than 
in  the  open  fields.  The  opinion  originated,  no  doubt,  irom  the  dictum  of 
Liebig,  thatr  the  more  the  animal  heat  is  preserved  the  more  rapidly  and 
better  will  the  animals  themselves  fatten.  Accordingly,  sheds  of  various  de- 
grees of  cost  have  been  erected  near  the  steading  for  the  accommodation  of 
sheep,  and  all  the  upfitting  they  received  was  generally  a  few  turnip-troughs 
within,  and  a  fenced  courtyard  on  the  outside  for  the  sheep  to  breathe  the  air 
If  there  is  any  truth  in  Liebig's  opinion,  it  was  worth  putting  to  the  test  of 
experiment ;  but  a  few  years'  trial  has  sufficed  to  determine  many  farmers  not 
to  pursue  the  experiment  farther.  His  opinion  is  that  animal  heat  is  pro- 
duced and  maintained  by  the  carbon  of  the  food  undergoing  combustion,  by 
means  of  the  oxygen  inhaled.  This  opinion  is  combated  by  some  physiolo- 
gists, and  by  none  more  strongly  than  Mr  Lewes  in  his  very  interesting 
work,  the  Physiology  of  Common  Life^  wherein  he  affirms  and  proves,  by  refer- 
ence to  facts  and  experiments,  that  animal  heat  arises  from  the  action  of 
oxygen  on  the  living  tissues.  ^^  Food  is  warmth/'  he  says,  '^  because  food 
famishes  the  pabulum  of  the  tissues,  and  warmth  is  evolved  in  the  chemical 
changes  which  go  forward  in  the  formation  and  destruction  of  the  tissues.  If 
anything  is  burnt,  it  is  the  tissues,  not  the  food ;  our  warmth  comes  from  the 
oiganic  processes  which  make  and  unmake  the  tissues.''  It  is  therefore  ques- 
tionable practice  to  confine  within  doors  so  warm-blooded  and  warmly-clothed 
animals  as  sheep.  In  either  view  of  the  origin  of  animal  heat,  the  more  freely 
fiesh  air  is  admitted  to  them,  the  more  certainly  should  they  preserve  it. 

1704.  Any  of  the  wooden  and  iron  sheds  we  have  described  will  answer  the 
purpose.  If  the  sheep  have  liberty  to  go  into  a  court,  no  subdivisions  are  re- 
qtiired  within  the  shed,  but  if  they  are  desired  to  be  confined  within  the  shed 
all  winter,  pens  are  required  for  confining  them  in.  Suppose  the  shed  is  18 
feet  in  width,  a  row  of  pens  of  7  feet  in  depth,  on  each  side  of  a  passage  of  4 
feet  in  width,  will  be  a  convenient  arrangement.  Wooden  or  iron  hurdles  of 
7  feet  will  divide  the  pens,  and  ordinary  wooden  hurdles  of  9  feet  will  form  a 
Bandy  fence  along  their  face,  making  each  pen  7  feet  by  9,  which  will  contain 
four  or  five  sheep,  according  to  their  size.  Each  pen  will  require  a  trough  for 
eat  turnips,  and  another  for  oilcake  or  corn,  in  front,  and  a  rack  for  hay  or 
atraw  at  the  back.  While  thus  confined,  the  earthen  floor  of  the  pens  will 
beoome  wet  and  disagreeable,  even  with  straw  for  litter,  so  that  a  sparred  floor 
of  wood  seems  necessary  when  sheep  are  so  confined,  that  their  dung  and 
urine  may  pass  from  under  them,  and  in  such  circumstances  it  is  perhaps 
better  they  should  have  no  litter  at  all.  Sheep  being  quick-breathing  animals, 
ihey  require  a  large  supply  of  air,  so  that  their  feeding-shed  should  be  pro- 
Tided  with  many  windows,  and  if  these  are  kept  shut  at  night,  ventilators  will 
have  to  be  placed  on  the  roof.  We  have  seen  sheds  for  sheep  fitted  with  pens 
of  cleaned  spars  of  wood,  nicely  painted,  sparred  bottoms,  elegant  troughs,  and 
a  wooden-floored  passage  between.     Such  erections,  though  neat,  are  costly. 

1705.  Turnip- Washing. — ^A  very  convenient  and  ingenious  mode  of  washing 
tomips  is  adopted  on  the  farm  of  St  Colme,  near  Dunkeld,  belonging  to  her 
Grace  the  Duchess  of  Atholl.  It  consists  of  a  dam  of  water,  the  issue  of  the 
water  from  which  is  regulated  by  a  set  of  sluices.  A  dam  may  be  made  on 
pupose,  or  the  water  may  be  obtained  from  the  thrashing-mill  dam.  Parallel 
lows  of  built  drains  are  made  from  the  dam  down  an  inclined  plane  towards 
tiie  steading — the  drains,  may  be  built  of  stone-and-lime,  or  of  brick,  or,  better 
Itfl],  of  glazed  pipes.  The  lower  ends  of  all  the  drains  converge  towards  an 
iron  grating  of  sufficient  width  to  admit  water  through,  but  not  a  turnip,  how- 
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ever  BinalL.  The  iron  grating  ia  conuect«il  with  a  wooden  trongb,  tbe  lower 
end  of  wliich  ifi  Darrowed  eo  &b  to  allow  one  or  two  tuniipe  to  pass  along  at  a 
tinii;,  into  tbe  liopper  of  tlie  turnip-sliciiig  machine,  wMch  is  dtirt-D  by  power. 
Tlie  tnniipe,  ae  tcpped  and  tailed  from  the  field,  are  stored  between  tbe  rowm 
of  drains.  These  appliances  are  used  in  this  vay  :  The  water  is  let  on  along  the 
drain  neareBt  the  elore  of  tumipa  desired  to  he  used.  The  tnmipe  are  snpplied 
by  women  from  tlie  store  into  the  drain  one  by  one,  throngh  openinga  in  it, 
which  arc  protected  by  hatches  when  not  used.  The  turnips  naming  down 
the  inclined  drain  among  the  water,  become  thoronghly  cleanaed  befow  tliey 
reach  the  iron  grating,  over  which  they  roU  into  the  trongh,  and  lastly  into 
the  hopper  of  the  alicer,  while  the  water  on  leaving  them  falls  through  the  grating 
and  is  conveyed  away  by  means  of  a  dnuu.  A  more  eimplo  and  perfect  a 
ment  for  the  purpoBo  cannot  bo  conceived,  and  deserves  to  be  imitated. 

1706,  Turnip-Truck. — In  modem  steadings  railways  are  becomiag  c 
for  oonvoying  the  prepared  food  to  the  live  stock  in  their  respective  ajiart- 
menta.  At  hor  Oraoe  the  Duchess  of  AthoU's  farm  of  St  Colme  ia  a  simple 
contrivance  for  making  a  truck  on  four  wheels  turn  the  comer  of  a  railwRT 
witbont  the  intervention  of  a  tum-table.  It  consists  of  making  the  axle  of  liM 
fore-wheels  of  the  truck  turn  on  a  pivot  at  its  centre  below  the  body  (rf  tbe 
tmck.  On  coming  to  the  end  of  a  line  of  rails,  where  their  angles  are  roitodsd 
off,  the  pivoted  axle  of  tlie  truck  accommodates  itself  to  the  round,  and  gmdu 
tlie  Imck  quickly  and  easily  into  the  adjoining  line  of  rails.  The  truck  retann 
back  in  the  same  manner  for  a  new  toad. 

1707.  Poultry- llouite. — In  6g.  935  we  give  the  plan  of  a  detached  ponltrv- 
bouse,  of  timber  with  brick  bu^- 

^^  *"■  ment,  which  may  be  made  of  my 

desired  length,  and  divided  iW 
departments  for  varieties  of  biriii 
(I  steps  up  to  floor,  b  space  oc- 
cupied by  nests,  d  roosting-plsMj 
c  floor.  In  fig.  936  is  the  ftwl 
elevation,  and  in  fig.  937  sectiiai| 
in  tliis,  a  the  iiests,  b  the  loost 
ing- place. 


1708.  In  fig.  93S  we  give  a  plan  of  an  octagonal  poultry-house,  in  whii* 
the  nests  o  a  are  placed  one  above  another,  while  the  centia]  space  wilfuD 
these  ia  covered  by  inclined  rooating-polea  i  6  ;  a  walk  c  goes  entirely  ronnii 
the  building,  d  is  the  door,  e  e  windows. 
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>9.  In  fig.  939  we  give  plan  of  poultry-house  :  a  the  feeding-place,  h  h  the 
c  c  roosting-poles,  d  middle  door,  e  back,  and /front  door. 


Pig.  938. 


Fig.  930. 
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0.  Pigeon-Houses, — In  fig.  940  we  give  plan  of  detached  pigeon-house,  the 
lent  of  which,  up  to  level  of  floor,  is  built  of  brick,  the  upper  part  being  of 
r :  a  a  brick  walls,  b  stair,  c  floor,  d  d  line  of  nests.  In  fig.  941  we  give 
ection  of  the  house,  in  which  the  brick  walls  a  a  are  shown  continued  ;  h 
coring  joist,  cc  d  the  nests.  In  fig.  942  we  give  an  elevation  of  a  detached 
i-house  constructed  of  timber,  the  base  a  a  being  supported  by  the  central 
h  and  struts  c  c;  d  stair  up  to  door  e, //  ventilating  openings  :  the  birds 
«cess  to  the  interior  either  bj  the  holes  in  the  cupola  ^,  or  at  h. 

Fig.  940. 
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give  plan  of  a  rabbit- Louse  :  a  a  a  a'iie 
butctiee  for  the  does,  with  adsl-liciiM 
atlacheJ,  3  feet  long,  2  deep,  and  l( 
inohee  high.  The  breeding-place  Bbould 
be  about  I  foot  wide.  Each  hutch  slioiJit 
have  a  wire  door  to  the  front,  sail  an 
opening  provided  witli  a  cover,  secoreJ 
by  a  small  catch  at  the  back,  iioiii  whicli 
the  manure  ie  taken  and  the  hutch  cleued 
out.  The  floor  of  the  hutch  should  hsK 
a  fall  of  2  inches  from  front  to  back,  mi 
formed  of  zinc  ;  this  leads  off  the  liquid 
manure  to  the  drain  situated  id  tif 
passage  hetween  the  rows  of  Imtches. 
h  b  are  the  hutches  (having  the  \iu- 
titiona  between  them  and  those  of  lb* 
does  movable)  for  the  jomg 
rabbits  ;  c  c  c  c  are  the 
hutches  for  the  stock  bnol!; 
e  the  entrance  to  tie  rsb- 
bitry  (another  entiUDoe  ^ 
made  at  the  end  of  the  pu- 
sage) ;  n  n  n  n  are  bai« 
made  at  each  side  of  tl>B 
large  windows,  for  tol^ 
roots,  hay,  &c. 

1712.  Detarhed  Piggeritt. 
— Id  fig.  944  we  give  pi"" 
of  a  detached  piggery;  " 
the  oentrsi  apartment,  in 
which  the  food  is  prep&M 
with  cooking-boiler  ij  ' 
food-store,  d  fuel-stote,  '  < 
fee  ding- pens,  with  trougt" 
/  f;  S  S  bedding  -  pens. 
A  young  pigs'-pen,  i  trwg''- 
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In  fig.  945  we  give  the  plan  of  another 


Fig.  M5. 
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rhole  is  lighted  from  the  roof, 
lament  which  can  be  ex- 
d  to  any  desired  length ; 
ght  in  this  is  also  obtained 
he  roof:  a  the  central  dung- 
nd  feeding  passage,  b  the 
dnSy  with  Ixonghs  c  and 
d. 

13.   When   brood-sows  are 
led    with    their   litters    in 

sties,  they  sometimes 
ler  their  young  by  lying 
npon  them,  whatever  de- 
of  care  they  may  bestow, 
nple  contrivance  prevents 
inadvertent  losses,  and  it 
y  consists  in  fixing  a  spar 
od  at  a  distance  of  6  inches 
3re  from  each  of  the  three 
of  the  sty,  the  fourth  be- 
)ccupied  by  the  door,  at 
ght  of  9  inches  from  the 

d.  The  spars  prevent  the  sow  lying  down  closer  to  the  walls  thfiui  they 
nd  at  the  same  time  give  the  young  pigs  a  protection  by  escape  between 
and  the  wall. 

4.  Detached  Slaughter- House, — ^In  fig.  946  we  give  ground-plan  of  a  detached 
bter-house:  alow- 
)or    of  pavement,  ^*  ^*^ 

rs  to  upper  floor, 
»r,  d  d  windows. 
.  947  we  give  plan 
per  floor :  a  trap- 
in  wooden  floor 
jh  which  the  car- 
1  are  raised,  by 
and  -  tackle,  from 
ound-floor.  In  fig. 
s  vertical  section 
)  house :  a  is  the 
room,  b  the  stairs, 
trap-door  in  floor, 
ck-and-tackle,  e  e 

for  suspending 
larcasses  of  oxen 
^ventilating  win- 
Carcasses  of  mut- 
nd  pork  are  sus- 
id  upon  hooks  fas- 
in  bewails  of  the 
storey.  Water  is 
isential  necessary 
h  slaughter-house. 


Fig.  948. 
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H  PRACTICAL  CONSTRUCTION. 

1715.  Sbctios  SiiTH — Drying  Macftinrs — Kilnr. 

1716.  Orain-Drying  Rooms  and  Maehinits.—lt  U  difficult  to  over-estimate  the 
importance  of  n  mctliod  or  methods  by  nhicli  the  fanner  can  be  enablMl  to 
send  Ilia  grain  to  laarlcct  Jn  good  condition.  Nuinpmcs  calculations  hare 
been  made,  more  or  Iokb  accurate  in  detail,  yet  all  clearly  Bhomug  tlie  eiigt- 
ence  of  a  Idsb  to  the  farming;  community  of  eerioua  itnportauce  —  aa  well 
aa  from  the  habit  of  storing  up  grain  in  sheaves  in  a  damp  condition.  It 
ia  quite  obvious  that  a  method  or  methoda  of  increaeing  the  bread-producing 
powers  or  qualities  of  a  wheat,  as  well  aa  of  its  keeping  qualities  (so  that  it  may 
bo  easily  stored  without  loss),  must  be  of  immense  advantage  to  the  farmer. 
Tbeao  desiderata  are  obtainable  at  a  small  outlay  of  time  or  money  by  artificial 
drying.  The  advantages  to  be  obtained  from  drying  grain  before  being  ground 
are  thus  summed  up  by  a  practical  miller :  "  It  will  yield  much  more  flour  per 
bushel,  and  require  about  half  the  machinery  to  manufacture  it,  that  it  other- 
wise does  if  not  dried.  The  quality  of  the  flour  is  improved  at  least  10  per 
cent,  as  by  drying  the  wheat  all  impurities  of  a  vegetable  natnre  are  entirely 
consumed ;  and  by  extracting  ita  natural  moisture  the  flour  will  consume,  when 
baked,  more  water  than  it  would  before  the  grain  was  dried,  which  makes  tlis 
bread  much  more  palatable,  it  being  more  spongy."  Any  process,  therpfrwe, 
which  enables  the  farmer  to  get  the  highest  value  for  his  crop,  by  preparing  it 
ready  in  the  highest  condition  for  the  nierchnut  or  miller,  must  be  advantage- 
ous in  a  pecuniaiy  point  of  view.  Com-drj-ing,  then,  takes  a  wider  range,  uJ 
ia  valuable  to  a  more  widely -extended  class,  than  is  generally  supposed,  i 
few  notes  on  some  of  the  methods  employed  will  therefore  be  of  some  utility. 

1717.  Corn-drying,  as  forming  one  of  the  many  operations  of  agricultnie,  IWJ 
DO  divided  into  two  branches — drying  in  the  ih^af,  and  drying  in  the  grain. 

1718.  Heat  for  the  Warming  of  Buildings. — But  before  giving  onr  plans  for  tlie 
construction  of  drj-ing-hnuseB  for  drying  produce  in  the  bulk,  it  will  be  neces- 
sary to  make  a  few  remarks  fin  the  application  of  heat  to  the  warming  of  bnild- 
ings ;  or  rather  upon  the  method  of  supplying  currents  of  hot  air  to  the  intoiot 
of  apartments  in  which  produce  is  placed  to  dry. 

1719.  Flans  for  the  heating  of  buildinga  have  often  assumed  a  degree  of  cfon- 
plexity  and  difficulty  when  applied  alone,  but  become  simple  and  easy  wbeo 
attempted  in  connection  with  ventilation.  Indeed,  a  writer  on  the  subject 
remarks,  and  with  truth,  that  unless  a  building  is  well  ventilated,  no  plan  ti 
heating  can  be  adopted  mth  success.  This  is  evident  when  we  consider  tbst 
such  plans  depend  for  their  efficiency  upon  the  establishment  of  movementi  and 
currents  of  air  in  the  interior  of  the  buildings  in  which  they  are  placed.  While 
recommending  the  reader,  unacquainted  with  the  nature  and  phenomena  of  beat, 
to  study  its  interesting  peculiarities,  we  will  at  once  proceed  to  the  more  imnte* 
diate  consideration  of  our  subject 

1720.  The  plans  hitherto  in  use  for  heating  large  spaces  are  as  follows: 
Hot  fnmaces,  steam,  and  hot  water.  In  the  first,  plates  of  metal,  or  massea  of 
brick  and  stone,  or  flues,  are  heated  in  and  by  a  furnace,  and  the  air  to  be  sup- 
plied to  tlie  interior  is  caused  to  impinge  upon  or  pass  through  these,  thus 
iiltparting  a  degree  of  heat,  which  it  is  evident  cannot  be  oontrolled  or  regidated 
as  required.  Moreover,  from  the  fact  of  the  surfaces  over  which  it  la  made  to 
pass  being  often  overheated,  the  air  is  burnt  or  desiccated  ;  that  ia,  deprived  of 
its  inherent  moisture,  consequently  causing  it  to  have  an  unhealthy  action  on 
the  bodies  of  those  subjected  to  its  influence,  ^team  and  hot  water,  as  used 
for  the  purpose  of  beating,  are  caused  to  pass  throngh  a  congeries  of  pipes, 
which  beat  the  air  surrounding  them  by  a  combination  of  the  two  modes  by 
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which  heat  is  derived  from  heated  bodies — ^namely,  radiation  and  contact. 
Passing  over  the  first  mode  mentioned,  as  not  only  being  expensive  in  its 
oonstmction  and  operation^  but  from  its  incapability  of  being  controlled  so  as 
to  produce  the  degree  of  heat  required,  we  will  notice  the  peculiarities  of  these 
two,  steam  and  hot  water,  which,  in  the  generality  of  cases,  are  now  adopted. 

1721.  Steam  is  generated  in  a  boiler,  and  sent  through  the  range  of  pipes 
arranged  in  number  and  situation  as  required,  the  water  of  condensation  either 
retaming  to  the  boiler,  or  led  to  a  convenient  place.  The  hot- water  system  is 
divided  into  two  classes,  '^  low  "  and  *^  high  "  temperature.  The  former  consists 
of  a  oongeries  of  pipes  communicating  with  a  boiler  or  receptacle  placed  at  a 
lower  level,  to  which  the  fire  is  applied :  a  receptacle  is  placed  at  the  highest 
part  or  extremity  of  the  pipes,  into  which  the  waste  water  caused  by  the 
expansion  runs ;  this  is  open,  and  consequently  being  exposed  to  the  atmos- 
pheric pressure,  the  water  cannot  attain  to  a  higher  temperature  than  that  of 
boiling  water,  212°.  In  the  ''high"  temperature,  the  pipes  are  hermetically 
sealed  after  the  water  is  put  in,  space  being  allowed  for  the  expansion  ;  and  by 
oontinuing  the  heat  of  the  fire,  a  high  degree  of  heat,  far  above  212°,  is  attain- 
able. The  heat  from  steam  or  hot-water  pipes  may  be  applied  in  two  ways  : 
either  by  placing  a  congeries  of  pipes  in  an  apartment  distinct  from  the  building 
to  be  heated,  and  causing  the  air  to  pass  between  these,  and  thereafter,  in  a 
heated  state,  into  the  interior,  through  apertures  in  such  cases  provided; 
or  by  placing  the  pipes  in  the  interior  of  the  building,  and  connecting  these 
with  a  boiler  situated  in  a  distinct  apartment,  at  or  below  the  building  to  be 
heated.  Of  the  two  methods  we  decidedly  recommend  the  former.  As  to  the 
oomparative  methods  of  the  two  systems,  we  cannot  find  space  to  enter  into  a 
kmg  discussion ;  but  as  the  result  of  some  experience,  we  would  decidedly 
reoommend  farmers  to  adopt  the  low  temperature  of  hot  water  system.  Steam 
midoabtedly  possesses  the  advantage  of  a  ready  means  of  preparing  mashes 
and  boiling  water  in  a  very  short  time  ;  but  to  set  against  this,  tiie  steam  often 
not  being  readily  raised  when  required,  and  from  the  time  taken  up  in  doing  so, 
to  keep  steam  apparatus  in  continual  action  involves  a  very  considerable  degree 
of  attention  and  outlay  of  fuel,  while  in  that  of  the  hot  water  a  veiy  small  fire 
will  maintain  a  considerable  degree  of  heat  for  any  length  of  time.  ''  As  con- 
'trasted  with  steam  heat,"  says  a  writer  on  the  subject,  ''  it  may  be  remarked, 
^at  the  extreme  simplicity  of  the  hot-water  apparatus,  and  its  freedom  from 
%ho8e  casualties  which  are  incident  to  an  accumulated  temperature  in  steam, 
senders  it  a  desirable  means  for  adoption  in  domestic  economy ;  for  while,  on 
^e  one  hand,  heating  by  steam  necessarily  involves  liability  to  accident  from 
'the  increased  ratio  of  the  force  of  vapour  as  compared  with  that  of  its  sensible 
lieat,  and  which  is  frequently  occasioned  by  the  derangement  either  of  the 
feeding  or  the  safety  apparatus ;  on  the  other  hand,  by  the  substitution  of  hot 
%ater,  this  serious  inconvenience  is  avoided,  while  the  expenditure  of  the  water 
ifl  in  this  latter  mode  no  greater  than  the  quantity  lost  from  leakage ;  or  the 
slight  evaporation  which  can  occur,  is  limited  to  the  effect  of  overfiring,  by 
whidi  water  may  be  driven  out  of  the  upper  part  of  the  pipes,  or  from  the  feed 
oistem  of  the  apparatus,  into  the  channel  provided  for  its  escape,  so  as  to 
produce  for  a  short  interval  a  reduction  in  the  temperature  of  the  remaining 
Quantity,  by  the  immediate  influx  of  cold  water  from  the  source  to  supply  the 
deficiency  thus  occasioned/'  Fig.  949  illustrates  the  rationale  of  this  process, 
^here  a  represents  the  boiler,  h  the  feed  cistern,  c  c  the  ascending  or  hot  pipe, 
€i  d  the  descending  or  supply  pipe.  The  water  from  the  feed  cistern  descends 
"tlie  pipe  d  d,  and  fills  the  interior  of  the  boiler  a  ;  by  the  action  of  the  fire,  the 
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^  tetDpenvtare  of  the  water  ie  rained,  ftsd,  according  to  the  lane  wtucli  N(^ 
'  the  motion  of  hot  flaids,  it  flows  up  the  pipe  c  r  to  tJie  cistem  b.  A  regular 
and  uDintemiitting  desoent  of  cold  wat^r 
*^- wfl.  ,  down    tlie  pipe  d,    and  Lot   w-ater  np  the 

PCZji  ^     pipe  e  r,  aa  indicated  by  the  iutowb,  goe«  u 
mT*]         until  the  temperature  of  the  whole  body  of 
*^'  ■  -■  ^\/l         water  is  the  eaine.     Properly  speiOcing,  thi< 

p     *-"  -^  Boarcely  ever  happens,  aa  a  portion  of  lie 

ill  I  heat  is  abRlraclcd  fiom  the    pipe  r   r  bj 

•^j,  radiation  and  contact :  the  modon  oiay  be 

"^^  fiaid  to  be  continual  so  long  aa  the  fire  ia 

maiutaineO.       The  feed    ciet«m    b  ia  sap- 
pUed  with  cold  water  by  the  pipe  e,  and  a  waste  pipe  /  ia  provided  to  allmr 
any    water  of  eipanaion   to  escape.       As  tlie    pipes  in    thia    appantns  an 
tlwaya  open  to  the  atmosphere,   any  steam  or  vapour  generated  ens  catHj 
cecnpe.     It  will  1m  evident  that  in  this  apparatus  the  heat  can  never  eiceed 
that  of  boiling  water,  ^l'^".     If  the  feed  cistern  is  at  a  considerable  elevilian 
above    the  boiler,    as   tLe    pressure    in    tbo   water    therein    ia    greater  tluu 
ordinary,   the  boiling  will  vary  ia  proportion  to    the  heiglit     Thus,  in  U4 
apparatus  in  which  the  boiler  is  60  feet  below  the  cistern  or  highest  psrtar 
the  pipes,  the  boiling  point  ia  270°  instead  of  212°,  and  the  mean  t«mpentni« 
of  the  circulating  pipes  will  in  auoli  a  case  be  185°.     To  obtain  a  supply  of  Itot 
water  for  the  preparation  of  tnashea,  &c.,  a  stop-crano  may  be  atbtched  to  tiw 
iding  pipe  e  at  or  near  to  the  boiler ;  and  by  shutting  this,  all  cimalitjiu 
through  the  pipe  c  will  bo  stopped,  consequently  confining  it  to  the  pip  ^ 
between  the  cistern  and  the  boiler.     To  prevent  loss  of  heat  by  abslTsclim      I 
from  the  pipes,  boiler,  and  cistern,  all  the  parts  of  the  pipes  from  which  Iml 
"  r  useful  purposes  ia  not  to  be  taken,  should  he  covered  with  a  non-conduflii>;      ' 
material :  a  covering  of  felt,  well  wrapped  round  willi  cord,  will  auswer  ^      ' 
The  boiler  should  have  an  iron  case  fitted  to  the  part  exposed  to  the  open  air;      ' 
and  between  the  spaces  chivrcoal  or  other  non-conducting  substance  sliould  ta 
placed.     The  cistern  should  be  provided  in  tlie  same  manner  with  a  case,    Wt 
have  dwelt  for  some  length  in  the  description  of  this  api>aratufl,  as,  by  aoK- 
r^ct  apprehension  of  it,  the  I'cader  will  have  no  difficulty  in  understauiliiigt^ 
rationale  of  any  low-teniperaturo  heating  apparatus,  however  apparently  iwi- 
plicated  in  its  arrangements;   nay,  more,  will  be  enabled  to  superintend  48 
construction  of  one,  should  ho  be  required  to  do  so ;   aud  however  appantu 
may  vary  in  tJieir  arrangements,  the  principle  which  regulates  the  action,  in  lU 
oases,  is  the  same.    Tlie  cause  of  the  circulation  of  the  hot  water  in  pipes  is  [**■ 
duced  by  the  "  unequal  density  of  the  fluid,  arising  from  the  difference  oftea- 
perature  in  the  ascending  and  descending  columus  of  water  connected  with  tin 
heating  reservoir ;    and  its  velocity  ia  governed  by  tlie  height  of  the  colnnu* 

1722.  Drying  in  the  Sheaf  or  Bull: — In  the  construction  of  drying-hon»M 
for  grain  in  tlie  sheaf,  attention  should  be  paid  to  two  things  :  first,  the  aatnW 
of  the  principles  which  regulate  the  drying  process ;  and,  secondly,  the  dk^ 
of  arranging  the  substances  to  bo  acted  upon,  so  as  to  present  them  in  tlK 
moat  favourable  position  to  the  action  of  the  drying  agent. 

1723.  All  drying  consists  in  applying  such  a  degree  of  heat  as  will  convert 
the  moisture  contained  in  the  substances  to  be  operated  upon  into  vapour,  >» 
in  taking  advantage  of  the  affinity  that  air  has  for  moisture.  This  affinityil 
increased  by  raising  the  temperature  of  the  air,  thereby  producing  an  effect 
equivalent  to  a  diminution  of  atmospheric  pressure,  which  veiy  much  facilitate 
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the  removal  of  tiie  inherent  moisture.  It  should  be  remembered,  however,  that 
"  though  air  has  afiiDitjr  for  moisture,  It  can  absorb  it  only  in  the  state  of 
vapour;  and,  therefore,  as  much  heat  as  will  convert  all  the  water  in  the  goods 
into  vapour  will  still  be  required  besides  that  necessary  to  heat  the  air — the 
action  of  the  air's  affinity  being  chiefly  efiectual  in  accelerating  the  prooess  of 
drying."  EooBes  for  drying  grain  may  be  constracted,  and  in  some  small 
moasnre  made  effeotuol,  withont  adopting  a  heating  apparatus ;  but  the  agricnl- 
turist  may  rest  assured  that  it  will  be  most  conducive  to  his  interests,  in  con- 
stmotiug  a  drying-bouse,  to  adopt  thereto  a  proper  and  well-arranged  heating 
apparatus.  With  it,  he  will  find  that  in  course  of  time  the  extra  outlay  will  be 
•mply  repaid,  and  his  additional  trouble  fully  compensated,  by  his  independence 
fif  ertemal  circumstances,  such  as  dampness,  calmness,  &c.,  of  the  atmosphere. 
1724.  We  conceive  that  the  best  mode  of  making  the  reader  acquainted  with 
the  construction  of  diying-houses,  in  a  simple  yet  efficient  manner,  will  be  to  ex- 
plain figs.  950  and  951,  which  contain  a  section  and  plan,  with  heating  apparatns, 


le  arrangemeotB  of  which  will  of  course  differ  in  different  localities.   Fig.  950  is 
*  longitudinal  vertical  section  of  a  drying-house  : 
A  a  the  walls ;  b  b  the  ground  in  which  the  house  ^  '"' 

Is  bnilt ;  c  c  is  a  place  excavated  in  the  ground 
fat  tnmt  of  the  house ;  t  the  steps  by  which  ac- 
*Vm  is  gained  to  the  floor  of  c  c ;  d  the  fnmace 
■9kd  boiler  of  the  heating  apparatus ;  /  the  gang- 
"^91^  up  to  the  door  ff,  stretching  across  the  exca- 
.  '^Ktion ;  A  A  a  false  flooring,  composed  of  small 
naams,  having  between  each  an  interval  or  space 
^^C  wme  3  or  2^  inches,  through  which  the  beat 
^■oeods  from  the  pipes  k  k,  traversing  the  space 
^tttween  the  floor  of  the  building  and  the  beams 
^(■■Wtitntiog  the  false  floor ;  I  the  feed  cistern,  as 
*fc  fig.  949.  Fig.  951  is  a  plan  of  the  house,  the 
^Kne  letters  referriog  to  it :  J:  is  the  ascending 
f^M,  ouived  as  seen,  and  should  be  supported  and 
^•^  dear  of  the  ground  by  non-conduoting  sup- 
^^  '«_BBj  bricks;  the  curves  should  not  be  larger 
1  S  inoh  radius,  if  many  pipes  are  required ; 
■ixe  <4  tlw  onrve  will  of  ooorse  vary  aoooiding 
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,D  the  aiste  and  convolutions  of  pipee  ;   this  ascending  pipe  elionld  be  continued 
'  to  witliiii  16  or  18  inches  of  tbo  surface  of  tlie  wster  in  the  cisttJa;  m  n  tl«> 
return  pipe,  which  eliould  ho  covered  over  with  the  non-conducting  wrappt-r 
[  previously  mentioned.     Tho  supply  of  air  to  the  interior,  without  whicb  no 
!  dependence  can  bo  placed  on  the  operation    of  tbe  drying-hoosc.   nhuuld  be 
I    ample  and  eiisily  under  control.     And  particular  attention  should  bfl  l»id  to 
the  dna  adjustment  of    the  valves  in    the  egresB  ventiducts    plactiil    Kt    iho 
top   of  the  house.      As  a  corresponding  quantity  of  fresh  air  should  be  ad- 
mitted, tliB   valves  at  the    fresh-air  ventiducts    should    bo  opened   the  sanw 
degree  with  thosa  of  the  esit  ventiducts ;  that  ia,  when  the  esit  ventiducb 
Bre  opened    one-half,  the   fresh-air  ventiduct    valves  should  ftlso  bo  opMied 
one-half.     The  fresh-air  ventidncts,  in  a  case  Buch  a£  is  represented  in  the 
figures,  would  be  made  at  the  bottom  of  the   wall  neHX  the  grounil,  and  of 
that  construction  known  as  the  "  damjwr  valve ; "    tlie   wire   or  rope  of  ^ 
I  exit  ventiduct  valve  should  be  attached  to  tliat  of  the  fresh,  and  so  ^attri 
}  tJ>at  when  the  fiesh  is  opened  one-half  the  exit  may  be  tho  same,  and  so  ou  la 
t  the  same  proportion.     The  fresh  air  should  be  so  a-Iuiitted  as  to  pass  below  [be 
)  iot-water  pipes ;  as  a  great  velocity  of  air,  tlmjugh  tho  materials  to  be  driwi, 
will  only  have  tlie  effect  of  drying  the  exterior,  while  the  dampnew  vrill  fliU 
t  remain  in  the  interior.     A  slow  rate  of  current,  then,  will  bo  best ;  say  thai  iJk» 
whole  body  of  the  air  in  the  room  were  removed  twice  ia  a  minute,  vt  ibialE 
this  rate  of  speed  would  answer.     Should  this  velocity  be  too  great,  by  stmitiiig 
the  valves  it  may  be  lessoned ;  and  vice  versa. 

1725.  The  calculation  for  ascertaining  tho  area  or  surface  of  tlie  hot-**"'     J 
pipe  for  any  size  of  house  is  very  simple,  and  of  iuipi>rtanD0  in  heating  hoiuM     1 
The  temperature  at  which  it  Is  proposed  to  maintain  the  house  must  he  kRI"'     I 
on — we  should  say  100°  would  be  high  enongh  ;  and,  as  we  mentioned,  U  <•>     A 
rate  of  current  which  would  be  beneficial,  the  qunntity  to  bo  heated  ew?     ' 
minute  will  he  twice  the  cubical  contents  of  the  house.     Suppose  the  cnbio! 
contents  to  be  800  feet,  according  to  our  data  1600  cubic  feet  wiU  be  requiw 
to  be  heated  per  niinate.     To  this  is  to  ho  added  tho  loss  of  heat  from  vfiitil>- 
tion,  which  will  make  the  number  of  cubic  feet  to  be  heated  per  minute,  in  »* 
above-mentioned  case,  3200,  or  four  times  the  quantity  contained  in  the  roca 
The  mean  temperature  of  the  pipes,  when  the  altitude  of  the  feed  cistern  iiW 
feet  above  the  boiler,  is  185°.     In  the  generality  of  cases,  the  boiling  pointw" 
rise  one  degree  for  eveiy  foot  of  height  of  difference  between  the  cisteni  •»     \ 
boiler.     Suppose  the  mean  temperature  to  he  140",  the  rule  fur  ascertaining  tw      (. 
quantity  of  surface  of  pipe  will  be  as  follows  :    "  Multiply  the  cubic  feet  p«     t 
minute  of  air  to  be  heated  to  supply  the  ventilation  and  loss  of  heal,  bjU"      - 
difference  between  the  temperature  the  house  is  to  be  kept  at,  and  that  oft" 
external  air,  in  degrees  of  Fahrenheit;  and  divide  the  product  by  2.1  time**''' 
difference  between  140"  (the  mean  temperature  of  tho  pipes),  and  tlie  tempei*- 
tnre  of  the  house  (supposed,  in  our  case,  to  be  90°),  this  quotient  w-ill  give  we 
quantity  of  surface  of  cast-iron  pipe  that  will  be  sufficient  to  maintain  tl» 
required  temperature."     The  above  is  deduced  from  Tredgold's  rule.    What  a 
meant  by  the  "difference  between  the  temperature  the  room  is  tobekepttt 
and  that  of  the  external  air,"  will  be  seen  by  tlie  following  recommendalitf'- 
In  calculating  the  sizes  of  pipes,  the  temperature  of  the  external  air  that  M^ 
plies  tho  ventilation,  diifers  of  course  from  that  of  the  heated  air  supphed  W 
the  interior.     Tliis  forms  an  important  feature  in  tho  calculation.     The  diffa- 
euce,  then,  between  the  two  must  be  ascertained.     The  extreme  case  of  coW 
experienced  during  the  day  is  30°,  and  at  night  at  zero.     Tradgold  is  of  optnioo 
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that  the  difference  of  the  air  in  a  stove  or  forcing-house  will  never  be  more  than 
50°,  and  npon  this  founds  the  following  rule :  "  To  the  length  of  the  stove  in 
feet,  multiplied  by  half  the  greatest  vertical  height  in  length,  add  one  and  a 
half  times  the  whole  area  of  glass^  and  also  eleven  times  the  number  of  doors  ; 
the  sum  will  be  the  number  of  cubic  feet  of  air  to  be  heated  in  a  minute,  from 
the  temperature  of  the  external  air  to  that  of  the  stove ;  which,  being  used  as 
directed  in  our  first  rule,  will  give  the  quantity  of  surface  of  steam-pipe  re- 
quired.'' This  rule  will  be  found  useful  when  windows  are  thought  necessary 
in  a  diying-house,  as  through  these  a  vast  deal  of  heat  is  lost.  'Windows 
should  generally  be  made  double  in  such  houses.  Whenever  a  door  is  opened, 
%  great  quantity  of  heat  escapes.  But  we  would  recommend  every  door  of  a 
drying-house  to  be  made  double ;  this,  if  expensive,  will  ultimately  be  found  to 
be  the  most  economical.  In  all  the  provisions  for  heating,  as  in  ventilation,  it 
is  better  to  err  in  excess  than  deficit.  It  will  save  in  many  instances  time  and 
expense. 

1726.  The  disposition  of  the  matter  to  be  dried  is  of  some  importance ; 
this,  of  course,  will  be  best  arranged  according  to  the  locality  or  arrangements 
4>f  the  house.     Sections  of  wooden  beams  stretched  across  the  breadth  of  the 
house,  shonld  rest  their  ends  on  projecting  brackets.     If  these  are  placed  24 
inohes  or  so  apart,  room  sufiicient  will  be  given  for  the  placing  of  the  sheaves 
of  grain,  putting  up  a  few  beams,  and  placing  on  them  the  sheaves  to  be  dried. 
The  attendant  will  proceed  till  he  gets  to  the  last  near  the  door.     To  insure  a 
enrrent  of  air  through  every  part  of  the  house,  the  area  of  tubes  required  for 
Tentilation  should  be  distributed  pretty  equally  over  the  roof ;  thus,  if  the  roof 
is  twenty  feet  long,  no  less  than  three  ventilators  should  be  put  up.     To  ascer- 
tain the  area  of  tube  or  tubes  for  carrying  off  the  vapour  raised  by  the  diying 
and  the  air  through  the  ventilators,  1^  square  feet  of  aperture  must  be  allowed 
Smt  every  270  feet  of  surface  of  steam-pipe.     Thus,  if  there  are  810  feet  of  pipe- 
snirfiu)e,  the  area  of  the  ventilator  tube  will  be  4^  square  feet     The  area  for  the 
sidmission  of  fresh  air  may  be  the  same,  if  admitted  by  pipes  ;  but  to  prevent 
ia  sndden  influx  of  air,  the  area  should  be  made  nearly  double  that  of  the  exit 
^^ntidnots.  4 

1727.  In  cases  where  there  is  a  steam-engine  erected  in  the  steading,  it  may 

advisable  to  make  arrangements  by  which  the  steam  from  the  boiler  might 

made  available  in  supplying  currents  of  heated  air  to  the  drying-room.     In 

«'iiiis  case  the  arrangements  of  the  drying-room  would  be  precisely  as  figured  in 

♦lie  illustrations  just  given,  the  pipes  of  course  communicating  directly  with  the 

e-boiler,  and  so  set  that  a  fall  throughout  their  whole  length  shall  be 

iven  to  them  to  enable  the  water  of  condensation  to  re- 

easily  to  the  cistern,  from  which  the  steam-engine  Fig^962. 

Ptimps  the  supply  of  the  boiler.  Where  ranges  of  pipes 
^Ce  carried  along  horizontally  for  some  distance,  its  great 
^^ngth  induces  such  an  amount  of  expansion  that  the 
-Joiots  are  rapidly  loosened.  This  is  to  a  certain  extent 
Ii^vented,  and  the  range  allowed  free  motion  during  ex- 
ion,  by  being  placed  on  rollers,  as  in  fig.  952,  where 
is  the  standard  for  supporting  the  roller  ft,  c  the 
-pipe.  When  ranges  of  pipes  are  laid  down  for 
steaming  purposes/'  the  expansion  drum-joint  may  be 
ivith  advantage.  This  is  shown  in  fig.  953 :  the 
^  ah  are  supplied  with  flanges  c  c,  these  being 
^^^tsehed  to  the  sides  of  the  copper  drum  d\  this,  being  of  thin  metal,  ad- 
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mitfi  of  a  coRBideiable  degree  of  extension  a.ui  contraction,  in  a  1 

dent  witli  ite  breadth.     TLne,  oa 
*'  '^'  the  pipea  expAJi<liiig,   the  side* 

of   the   drum  are    separated,  >I 
Bhown  by  the  exaggerated  dot- 
ted lines.      A  BmaU  aperture,  fit- 
ted with  a   ecrew-plag,    ehonld 
I>E»  made  at  the  lowest  part  of  ttie 
draw,  to  admit  of  tbe  condensed 
water  being  withdrawn.     Where 
pipes    are    laid    horizontally,  a 
considerable  degree  of  iDclioatioD  should  be  given  to  them  towards  the  boiler 
tbroiighont  their  length,  so  as  to  retnra  tha  water  of  condeo- 
*'  ***■  Btttion  to  the  boiler.     \Vliere  they  are  placed  at  a  lower  level, 

as  on  the  floor  of  a  grftDury  (for  drying  purpoees),  the  pipes 
may  incline  towards  a  small  cistern  placed  at  a  lower  level,  "T 
towards  a  curved  pipe,  as  fig.  9o4,  the  steam  pressure  forciDg 
the  water  np  the  pipe  a  b  into  the  cistern  e.  A  email  valve  b 
placed  at  a,  opening  upwards  to  prevent  the  return  of  liw 
water  in  pipe  b. 

1728.  In  earrj-ing  steam-pipes  nndergronud  from  on» 
apartment  to  another,  across  a  yaid,  &o.,  great  care  BhoDJd  l» 
taken  to  prevent  the  condensation  of  the  etcam  in  tb(i  vtngi 
«tT»o  c>i.T.=  n™,  of  pipes.  Those,  thronghout  their  whole  length,  ghoaM  1* 
carefully  covered  over  with  prepared  felt,  and  placed  io  t 
box,  which  should  bo  well  rammed  np  with  non-condncdng  materials,  as  k*- 
dust,  ashes,  &o.,  the  box  being  laid  in  a  trench  lined  with  brick,  swl  ce- 
mented. All  steam-pipes  and  boiler- surface  exposed  to  the  atmosphere  rfwnU 
be  also  carefully  covered  with  the  prepared  felt;  a  great  aaviog  of  fuel  isn- 
variably  effected  by  adopting  this  plan. 

1729.  Drying  of  Sheaves  in  the  Boiler- House. — Where  a  steam-engine  is  ered*i 
at  the  steading,  tins  method  of  drying  produce  should  not  be  neglected.  Tm 
most  obvious  way  lo  take  arlvantage  of  the  heat  arising  from  the  surface  of  lli* 
boiler,  is  to  have  the  boiler-house  carefully  shut  in  by  a  door,  and  the  roof  mwe 
somewhat  higlier  than  in  ordinary  circumstances,  to  admit  of  a  scries  of  p"'* 
being  stretched  across,  one  above  the  other,  on  which  the  com  to  bo  drieu" 
placed.  Ventilators  should  be  fixed  in  the  roof  to  carry  off  the  vapour,  wo'" 
facilitate  the  drying  process.  The  heating  surface  may  be  increased  si  ^ 
by  erecting  over  tlie  boiler  a  congeries  of  pipes,  into  which  the  steam  is  iiIlo«w 
to  pasa,  the  condensed  water  returning  to  the  boiler. 

1730.  Handi'  Patent  Drying-Sheds. — The  great  feature  in  Mr  Hands'  eytB" 
is  the  eoonomlsation  of  the  heated  air  which  passes — and,  in  ordinary  rircoffl' 
stances,  wastefully — away  from  brick-kilns,  steam-engine  furnaces,  and  the  '^'■ 
The  system  was  originally  applied  to  brick-making,  but  it  is  applicable  "i»  i 
equal  results  to  all  drjHrg  procesBca.  For  instance,  it  has  been  carried  «*  t» 
with  very  striking  success,  in  the  drying  of  wood  on  the  "  Fibrous  Slab  CfO' 
pauy'a  "  premises.  A  principal  feature  in  the  drying-sheds  is  the  atfiiw-^rflffl" 
fines,  as  shown  in  the  section  of  the  drying-shed,  as  erected  at  the  Fibrous  Slw 
Company's  works  at  Staines,  in  fig,  953,  another  arrangement  being  pbowni" 
fig.  956.  The  kilos  which  bake  the  bricks  or  plastic  ware  have  no  chimney  i 
a  horizontal  conduit,  which  is  bent  down  to  pass  tlirough  the  drying-roonHi 
takes  the  smoke  and  gas,  still  'at  a  Teij  high  temperature,  and  oaniea  '^ 
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mgh  the  series  of  flues  so  as  to  maintain  the  temperature   at  a  high 
it — 120**  to  130**.      The  vapour  arising  from  the  articles  in  the  drjing- 


Fig.  955. 
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n  is  led  ofT,  not  through  ventilators  placed  in   the  roof,  as  usually  is 
case,  but  through  the  flues  themselves.     To  enable  this  to  be  done,  each 
•  is  provided  witli  apertures  in  the  upper  side,  and  these  apertures  fur- 
led with  valves.     The  current  through  the  pipes  draws  in,  as  it  were, 
vapour  which  arises  from  the  material  to  be  dried ;  the  rate  or  velocity 
he  ventilating  current  being  regulated  by  the  degree  to  which  the  valves  in 
apertures  in  the  flues  are  opened.     The  fresh  air  admitted  to  the  interior  of 
drying-shed  takes  the  place  of  the  moist  air  withdrawn  from  it ;  and  this,  to 
Atain  the  ventilating  current,  is  not  supplied  in  a  cold  state,  but  it  first 
868  through  pipes  placed  in  the  upper  part  of  the  kiln,  the  drying-shed  in 
I  way  obtaining  supplies  of  heated  air  only.     The  heated  air  from  the  kiln, 
)r  passing  through  the  flue  a,  fig.  956,  in  one  direction  of  the  shed,  returns  by 
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I  other  by  to  the  kiln ;  so  that,  in  point  of  fact,  but  one  flue  heats  the  shed, 
returning  to  the  kiln,  the  current  of  heated  air  divides  itself  into  two  sepa- 
e  currents ;  and  these,  coming  in  contact  with  red-hot  plates  of  iron,  ignite, 
ing  out  a  great  heat,  and  which,  passing  up  the  chimney,  keeps  up  a  strong 
kught,  the  regulation  of  which  divides  the  rate  of  passing  current  in  the  flues 
the  drying-shed.  The  system,  as  before  stated,  is  applicable  to  the  econo- 
lation  of  the  waste  heat  of  a  steam-engine  furnace.  Indeed,  the  patentee 
I  carried  it  out  in  airing  the  waste  heat  of  the  steam-engine — at  Mr  Payne's 
Kk-workS|  at  Dippen  Hall,  near  Famham,  Surrey — to  heat  a  shed  120  feet 
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long  and  30  wido ;  the  flues  being  6  feet  high,  nnd  about  13  inches  wi^     ^is 
nddress  of  the  jukteutoe,  Mr  Johuson  Hands,  is  5  Hollaod  Street,  BljLck{mn<, 

LoudoD. 

1731.  Drying  of  Grain. — We  now  come  to  the  drying  of  eoni  after  il  liu 

been  tbruslied. 

1732.  Tile-Kiln  l^ing. — The  plan  of  drying  moat  generally  adopted  ie  that 
known  as  the  "  tile-kibi ;  "  in  this  the  grain  is  placed  upon  tiles  or  iron  plMi.'K 
perforated  with  holes,  a  fire  being  roaiiitjuned  beneath  at  a  dialance  below  tljo 
plates,  varying  front  8  to  10  or  12  feet  All  the  air  passing  through  tlie  duunber 
in  which  tlie  grain  iu  placed,  is  forced  to  pass  through  the  chamber  below,  lu 
which  is  situated  the  fire.  This  method  is  exceedingly  defective,  and  admita  ef 
no  regulation,  either  of  the  rate  of  speed  at  which  the  drying  progresses,  or  of  tliv 
amountofdryingto  which  the  grain  shonld  be  subjected.  It  is  altogether  a  hap- 
hazard process,  which  should  be  discarded,  as  highly  wasteful  in  its  opMation. 
To  obviate  the  defects  of  this  Bystflia,  and  to  introduce  a  process  wore  in  k«e|iiug 
with  the  regularity  and  precision  of  other  operations,  many  inventor?  ham 
devoted  their  attention. 

1733.  Taking  as  the  st&ni^trd  of  perfection  of  com-drj-ing,  "  that  every  in- 
dividual grain  should  liave  each  portion  of  its  surfjice  subjected  to  the  dn- 
ing  influence,  and  the  process  so  under  control  tlial  it  can  be  regutatwl  In 
give  the  merest  shade  of  surface-drying  up  to,  and  through  all,  the  gfwii- 
tions  of  scorching  or  bunung,"  the  difficulty  of  the  problem  to  be  solved  but 
be  at  once  seen.     A  very  cursory  examination  of  the  process  involved  in  lip 
old  plan  of  tile-kiln  drying,  as  already  described,  will  suffice  to  show  hu«  &f 
from  the  standard  of  perfection  that  plan  is.     The  grain  placed  in  a  layer  li 
considerable  thickness  on  the  perforated  tiles  or  iron  plates,  the  steam  eTolwJ 
from  the  lower  grain  rises  upwatda,  and  is  partially  condensed  by  the  ooola 
layers  above  ;  a  degree  of  moisture  !S  imparted  to  them,  thus  bringing  onl,  ni 
the  case  of  a  large  percentage  of  the  grain,  the  very  condition  to  do  awaymlk 
which  is  the  work  which  the  process  has  to  perform.     Here  we  have  a  Beriw" 
layers  in  all  varieties  of  condition — from  overheating  up  to  various  degrees  nl 
moisture.     The  amendment  here  required  is  some  means  of  changing  the  rei»- 
tive  condition  of  the  layers,  so  as  to  bring  each  under  the  direct  influenM  « 
the  heated  plates ;  hence  arises  the  plan  of  shovelling  and  turning  tiie  gwn 
over.     Apart  from  the  loss  oocasi(raed  by  this  clumsy  process,  it  is  inconveniei' 
to  be  performed,  and  very  inefliciont,  so  far  as  the  attainment  of  the  dMiwI 
end  is  concerned.     The  chances  are  all  against  the  subjecting  of  each  gnin  U 
the  drying  process.     Again,  the  apertures  in  the  plates  are  apt  to  be  fiUtJ  "P 
with  the  particles  of  grain  ;  this  is  a  fruitful  source  of  inefficiency  :  even  on  If" 
supposition  that  the  grain  could  be  stirred  up  bo  as  to  present  each  portion  1* 
the  plates,  the  stoppage  of  the  apertures  prevents  that  current  upwards  of  tl* 
vapour  evolved,  without  which  all  drying  is  inefficient.     Again,  from  the  ff^ 

ral  want  of  ventilation  of  the  chamber  in  which  the  grain  is  being  dried,  li^  I 
moisture  from  the  mass  ia  condensed  on  the  walla  or  roof,  and,  trickling  do*a»  J 
accumulates  on  particular  portions  of  the  grain,  thus  again  inducing  th*  "'^  I 
disease  which  the  process  is  meant  to  cure.  Still  further,  the  amount  of  dijii^  /' 
cannot  be  regulated  in  this  process  with  sufficient  precision,  inasmuch  as,  ^!^^  t'f 
the  method  of  firing  nsually  adopted,  the  degree  of  heat  cannot  be  controlW''  r.i 
hence  the  scorehing  of  the  lower  layer  of  grain  ia  frequently  tlie  result.  0"'^  I'-t 
burning  impairs  the  quality  of  the  grain  materially,  the  gluten,  the  mostnn'"' 
tious  portion,  being  made  less  tough  and  elastic;  it  being  probable  also,  «■' 
Beck  supposes,  that  the  proportion  of  dextrine  and  glucose  is  increased  Utv 
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expense  of  the  starch :  under  these  circumstances,  a  subsequent  exposure  to 
moisture,  and  a  slight  elevation  of  temperature,  establishes  the  lactic  acid  fer- 
mentation, which,  Mr  Beck  thinks,  is  the  chief  cause  of  the  souring  of  the  flour. 

1734.  To  attain  to  the  standard  of  perfection  already  pointed  out,  two  things  are 
to  be  considered ;  one  of  these  is  the  regulation  of  the  amount  of  heat  or  drying. 
In  some  instances^  placing  the  grain  on  surfaces  heated  by  steam  is  adopted :  this, 
doubtless,  prevents  an  overheating,  as  the  steam,  under  ordinary  atmospheric 
pressure,  cannot  get  to  a  higher  heat  than  212°,  or  that  of  boiling  water.  But 
although  placing  the  limit  in  one  way  so  as  to  prevent  the  passing  over  of  a 
certain  point,  it  does  not  enable  the  limit  of  drying,  on  the  other  side,  to  be 
capable  of  adjustment;  that  is,  a  less  degree  in  the  amount  of  drying  cannot  be 
given.  Possibly  it  may  be  found  that  steam  heat  is  the  best  to  be  used  under 
all  circumstances ;  experience  certainly  points  that  way.  But  the  substitution 
cf  steam  heat  merely,  for  that  of  a  fire,  the  grain  being  still  allowed  to  lie  in 
layers  one  above  another,  does  not  yet  bring  the  process  up  to  our  standard-^ 
the  means  of  placing  the  surface  of  each  individual  grain  in  contact  with  the 
heating  surface  not  being  attainable,  any  more  than  in  the  old  tile-kiln.  Hence, 
at  this  stage  of  progression  in  the  improvement  of  corn-drying,  the  question 
arises.  Cannot  some  mechanical  means  be  adopted  of  moving  the  grain  over  the 
surface? 

1735.  Numerous  were  the  methods  proposed  to  effect  this  desideratum,  but 
all  were  more  or  less  unsuccessful,  until  the  idea  of  adopting  the  ''  Archimedean 
flcrew "  struck  some  one,  and  evidently  brought  the  process  under  control 
Doubtless  many  of  our  readers  have  witnessed  the  Archimedean  screw  in  oper- 
ation in  open  channels,  conveying  flour  or  meal  from  one  place  to  another  in  a 
milL  This  screw,  placed  in  a  pipe  or  tube,  the  tube  enclosed  throughout  its 
length  so  as  to  receive  furnace  heat  on  its  outer  surface,  was  the  plan  adopted; 
the  grain  was  put  in  at  one  end,  and  conveyed  along  it  to  the  other  by  the 
revolution  of  the  screw,  which  was  effected  by  obvious  mechanical  means.  In 
this  process  the  grain  was  not  allowed  to  remain  in  any  one  portion  of  the  inte- 
rior heated  periphery  of  the  tube  or  pipe,  but  passed  unceasingly  along  until 
delivered  to  the  other  end.  Here  the  amount  of  heat  imparted  to  it  could  obvi- 
ously be  regulated,  by  driving  the  screw  quicker  or  slower,  according  as  required, 
thus  allowing  the  grain  to  remain  longer  or  shorter  in  the  tube,  and  conse- 
qaently  exposed  to  the  heating  surface  in  proportion  to  the  velocity  of  revolu- 
tion of  the  screw.  Or,  in  place  of  modifying  the  speed  of  one  screw,  a  number 
of  screws  could  be  adopted,  all  revolving  at  a  rate  of  speed  determined  on 
according  to  the  heat  of  the  furnace,  or  other  causes — the  grain  on  passing  from 
one  tube  going  into  another,  and  so  on.  Practical  experience,  however,  of  this 
apparently  efficient  plan  showed,  what  would  have  been  obvious  from  a  consid- 
eration of  the  operation  of  the  screw,  that  the  grain  was  found  to  pass  through 
the  tube  in  one  mass ;  that  is,  the  portion  which  formed  the  layer  next  the  tube 
on  entering  was  found  to  be  in  the  same  position  on  passing  from  the  tube. 
8ach  was  the  experience,  we  believe,  of  a  machine  fitted  up  by  a  Lancashire 
engineer  at  one  of  our  government  depots.  A  glance  at  the  flour-carrier  in  a  mill 
will  show  tliat  no  change  takes  place  in  the  position  of  the  layer.  Here,  then, 
was  an  unceasing  movement  of  the  grain  obtained,  without  involving  the 
leqoired  desideratum  of  subjecting  each  grain  to  the  heating  surface.  The 
only  method  available  was  to  pass  through  each  tube  a  very  small  quantity  of 
grain,  so  as  to  form  a  mere  line,  as  it  were,  in  the  lowest  portion  of  the  tube. 
This  involved  one  of  two  things  not  attainable  in  practice — a  large  number  of 
tubes,  or  a  large  cunount  of  time  to  do  the  work  in.     *^  The  standard/'  with  this 
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L,  could  only  have  been  approaohed  by  pnsBuig  one  grain  after 
prooession ;  even  then,  however,  tlie  upper  portion  of  each  grain  would  be  nn- 
touched.     This  pliio,  therefore,  did  not  obtain  a  largo  adoption. 

1736.  The  next  plan  we  have  to  notice  was  one  which  was  original  in  il« 
conception,  and  comparatively  perfect  in  working.  Tide  wae  the  passing  of  n 
strong  artificial  corrent  of  air,  healed  to  a  high  temperature,  through  the  maas  of 
grain.  From  the  close-lying  natnre  of  the  grain,  aniall  masses  could  only  be 
Operated  npou.  The  process,  therefore,  in  respect  of  this  and  other  partionlAK, 
was  a  ooaily  one. 

1737.  To  subject  large  quantities  of  grain  to  the  influence  of  artificial  our- 
reots  of  heated  air,  so  as  to  allow  each  grain,  an  it  were,  to  be  acted  on,  another 
inventor  adopted  the  method  of  allowing  the  grain  to  fall  from  one  floor  to  an- 

'  Other,  the  strong  current  being  passed  at  the  same  lime  through  the  chunbor. 
This  was  bringing  the  process  very  near  to  the  standard  of  perfection,  and  in 
practice  it  was  most  efficient.  However,  from  the  nature  of  the  arrangements,  it 
IB  necessarily  an  expensive  one,  as  the  process  of  falling  must  be  gone  thiongii 
refieatedly,  in  many  instances,  before  the  requisite  amount  of  heating  ooold 
be  given. 

1738.  There  can  be  no  doubt,  we  think,  that  the  simplest  method  to  diy 
grain,  is  by  giving  the  heat  out  from  heated  metallic  surfaces  :  doubtless  it  is 
the  cheapest,  A  method,  therefore,  which  retains  this  part  of  the  old  procew, 
yet  puts  every  portion  of  the  grain  in  contact  with  it,  will  be  of  great  advin- 
tage.  This  is  effected,  wo  think,  very  simply,  and,  judging  from  the  operation 
KB  witnessed  in  a  working  model,  very  efficiently,  by  the  plan  which  we  ww 
propose  describing.  The  best  way  of  witnessing  the  complete  manner  in  wliidi 
the  grain  is  turned  over  and  over  again,  so  as  to  put  every  portion  of  its  sor- 
face  not  once,  but  repeatedly,  in  contact  with  the  metal,  is  by  seeing  the  Bcro» 
working  in  a  glass  tube.  In  this  machine  there  are  the  means  of  regolsting' 
the  degree  of  drying  to  any  nicety  required,  by  the  rate  of  revolution  of  the 
screws  and  their  number;  and  the  degree  of  turning  over,  or  change  of  coutM!, 
by  the  number  of  the  rakes  or  mixers. 

1739.  In  the  words  of  the  patentees,  the  invention  cfinsists  of  "  cortab  im- 
provements in  the  means  of  conveying,  distributing,  or  separating  granular  »iii 
other  substances,"  and  is  applicable  to  the  various  proceeses  of  drying  •» 
roasting,  and  other  processes  in  which  it  is  essential  that  the  berries,  graini, « 
particles  of  the  substances  should  be  regularly  and  frequently  turned  overiwl  , 
separated  during  the  process.  It  is  applicable  in  simple  drying,  and  slsoffl 
cases  of  drying  in  which  an  equal  and  uniform  turning  over  is  needed,  for  tb« 
purpose  of  mixing  one  ingredient  with  another;  also  in  cases  of  roasting,  wbereio 
the  same  turning  over  and  separating  is  requisite,  in  order  to  prevent  scorchiiig 

on  the  one  hand,  and  to  insure  equal  and  uniform  roasting  on  the  other;  alw  ^ 
other  processes  wherein  the  same  equal  and  uniform  turning  over,  nuiiiigi''' 
separating,  may  be  required. 

1740.  The  precise  nature  of  the  invention  may  be  understood  by  eonii»'" 
ing  it  as  a.  means  of  rendering  the  ordinary  Archimedean  conveyor,  hy  a  siiiil" 
addition  thereto,  hereinafter  described,  capable  of  not  only  conveying  or  piO- 
polling  substances  as  heretofore,  but  also,  at  the  same  time,  of  distribntiDf^ 
separating,  turning  over,  and  mixing  such  substances  as  required.  And  thii 
effect  is  produced  by  adapting  and  applying  to  the  "  screw  conveyor,"  plstMi 
ribs,  or  blades,  so  disposed  or  arranged  as  to  cause,  by  the  revolution  of  ll* 
screw,  the  turning  over  and  distribution  or  separation,  as  well  as,  when  reqiuM 
the  admixture  of  the  several  grains  or  particles  of  substances  or  ingredients,*' 
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ey  are  carried  along  b;  fhe  conveyor.  The  plateB,  ribs,  or  blades  sboold  be 
Lced  between  the  threads  of  the  screw,  but  they  may  be  varied  in  size  and 
in,  and  mode  of  application  to  it.  In  order,  however,  that  the  inveatioTi  may 
fiilly  understood,  we  will  proceed  to  deecribe,  by  the  aid  of  the  acoompany- 
j  fignres,  a  mode  by  which  it  may  be  readily  carried  into  effect. 
1741.  Fig.  957  is  a  part  section  of  an  oblong  yesBel  or  case,  containing  a 
mber  of  tubes  (two  only  are  shown)  with  screw  conveyors,  fitted  np  with  the 
ktes,  ribs,  or  blades  inside  them.    Fig.  958  is  a  trausveree  section  of  the 


une,  showing  the  commonication  of  the  tabes  from  one  to  another  tbrongboat 
le  series.     Fig.  959  is  a  detaU  repreeentation,  on  a  larger  scale,  of  a  portion 
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I  of  the  screw,  witli  the  additions  undi^r  the  invention  applied  theroUiL 
letters  npplj'  to  all  three  figiirca.  In  &g.  958,  a  a  is  the  case,  containing  a  nam- 
ber  of  tubes  b,  secnred  and  made  tight  at  each  end  of  the  case.  These  tobea 
have  pipes  of  comtntinication  from  one  to  the  other  at  their  ends,  as  shown  at 
c,  by  means  of  which  tlio  niftterial  may  be  passed  throughout  the  seriea  of 
tubea  (.  The  screws  *,  fig.  957,  within  the  tuhes  b,  are  made  to  rsTolve  by 
means  of  the  wheels  egeor- 
1'"^  -'■'■'■  ing   into  one  another,  and 

/—_-        -  driven  by  the  pulleys /from 

any  prime  mover;  d,  figi. 
957,  058,  and  959,  oib  the 
plates,  tiba,  or  rakes  apphfd 
between  the  threads  of  the 
screw  »,  by  which  the  grain 
is  turned  over,  during  the 
conveyance,  by  the  screirs; 
g.  figs.  957  and  958,  is  llii 
hopper,  by  which  the  gtajn 
is  introduced  into  the  ap- 
paratus ;  and  A,  fig.  958,  it 
the  shoot  by  vrhicb  tlM 
grain  is  discharged  attet 
having  passed  thmngh  ibt 

1742.  The  apparatni  dm 
..xiMT>..™i».i«.^»o»iMiHM.t.u<.=    -oM.Fioii.  TefeiTed  to,  whcH  6 ni|pI(g»J 

'  in  the  prooesBes  of  drying  and  roasting,  is  combined  with  any  snitnhte  nwife 
of  heating ;  but  it  is  to  be  ohsen-ed,  that  if  tlie  tubes  b,  figa.  957,  958,  m»  lo 
be  heated  by  being  surrounded  with  steam  or  hot  water,  tliey  most  be  tigbl; 
and  Q)ade  capable  of  sustaining  t!ie  pressure  applied  to  them.  If,  bovcrwi 
dry  heat  from  a  naked  fini  or  healed  air  alone  be  applied  to  them,  tightness  ii 
nnnecesBary,  and  the  tubes  may  be  perforated,  or  made  of  woven  wire,  if  pre- 
ferred. 

1743.  The  operation  of  the  apparatus  is  aa  follows :  The  grain  to  be  oper- 
ated upon  is  introduced  into  the  hopper  g,  and  thence  into  the  npper  tnbe  i, 
at  the  left-hand  end  in  fig.  957,  whence  it  is  conveyed  along  the  tube, 
by  the  revolution  of  the  screw  s,  to  the  other  end,  being  constantly,  dnrinf 
ita  course,  tamed  over  by  the  several  plates,  ribs,  or  rakes,  as  at  di  i" 
regular  succession,  until  it  pasnes  do\vn  the  first  connecting- pipe  c  into  tlw 
next  tube  6.  Having  fallen  info  this  tube  at  the  right-hand  end,  it  is  »b- 
veyed  by  its  screw  e  to  the  left-hand  end  of  the  same,  being  constant!;  turaed 
over  by  the  plates,  riba,  or  rakes  d  on  this  screw  successively,  as  lu  tlia  fbnnw 
instance,  until  it  passes  down  the  second  connecting-pipe  c  into  the  tliiJ 
tube  b.  The  same  operation  is  carried  on  in  this  tulie,  and  so  on  tbrongbont 
the  whole  series  of  tubes.  The  grain,  thus  continually  turned  over  m  it  i* 
conveyed  along  the  tubes,  and  in  the  process  of  drying  acted  upon  by  ^' 
heat  applied  to  the  same,  is  eventually  delivered  from  the  apparatus  st  ^ 
shoot  A.  Should  it  be  thought  desirable,  the  grain  may  be  carried  up  byu 
elevator  to  the  hopper  g,  and  be  submitted  to  the  same  operations  of  turning  w* 
heating,  or  turning  only,  in  the  tubes  b,  two  or  tliroe  times.  We  would  here 
remark,  that  the  apparotus  above  described  may  be  varied  in  the  combinitwi 
of  its  parts,  and  that  it  may  he  combined  with  other  mechaniEm  not  described. 
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We  have  merely  described  the  above  as  a  sample  form  in  which  the  apparatus 
may  be  arranged,  so  as  to  produce  the  desired  effect. 

1744  Tanks  for  the  Preservation  of  Ghrain, — Com  once  dried,  it  is  desirable 
to  keep  it  so.  This,  however,  is  not  so  easily  done,  especially  in  our  humid 
climate,  where  mists  and  rains  abound,  and  where  "  granaries  *'  are  not  con- 
structed in  accordance  with  what  true  science  dictates.  In  connection  with 
the  subject  of  preserving  grain,  Mr  Bridges  Adaais,  a  well-known  and  sugges- 
tive writer  on  scientific  topics,  has  thrown  out,  in  an  article  in  the  Journal  of  the 
Societi/  of  Arts,  some  hints  which  may  by  some  be  considered  as  rather  specu- 
lative, but  which  we  conceive  to  contain  the  germ  of  a  plan  or  system  which, 
if  well  carried  out,  will  meet  a  want  long  desiderated  in  agricultural  structures. 
Grain  can  be  stored  up  so — and  that,  moreover,  in  such  a  good  condition- 
that  it  may  be  preserved  for  years.  Indeed,  we  see  no  limit  to  the  time 
for  which  it  may  be  kept.  We  have  seen  that  on  the  Continent  grain  is  kept 
ID  good  condition  for  seven  and  ten  years,  and  that  in  situations  which  may  be 
looked  upon  as  impromising ;  and  perhaps  there  is  no  more  suggestive  conjec- 
ture than  that  thrown  out  by  Mr  Adams,  that  the  "mummy  wheat"  of  our  own 
time  may  be  portions  of  the  stores  laid  up  by  Joseph  to  meet  the  evils  of  the 
famine  time  of  Egypt.  It  certainly  would  be  a  libel  on  the  mechanical  genius 
of  the  present  time,  every  day  of  which  brings  out  new  wonders,  to  say  that 
means  could  not  be  adopted  to  preserve  grain  in  all  the  efficiency  with  which 
we  store  up  other  perishable  articles.  With  all  the  improvements  recently  in- 
troduced in  farm  appliances,  this  important  department — the  preservation  of 
grain— has  been  nearly  lost  sight  of.  Some  minor  improvements  have  doubtless 
been  introduced;  but  these  are  rather  palliatives  of  a  disease  than  the  intro- 
duction of  methods  by  which  the  disease  can  be  prevented.  Prejudice  is  a 
mighty  power  by  which  most  useful  suggestions  are  rendered  null ;  and  we 
fear  that,  in  the  minds  of  many,  the  somewhat  bold  and  original  project  con- 
tained in  the  letter  of  Mr  Adams,  will  be  considered  as  more  characteristic  of  a 
day-dreamer  than  one  likely  to  be  carried  out  into  the  everyday  usefulness  of 
practical  life.  Yet  we  do  venture  to  affirm  that,  if  properly  carried  out,  possibly 
with  some  modifications,  in  the  manner  the  writer  proposes,  the  end  so  much  to 
be  desired  will  be  most  efficiently  attained.  The  project  will  best  be  explained 
to  our  readers  in  Mr  Adamses  own  words  : — 

1745.  "  There  does  not  seem  to  be  any  difficulty  in  the  matter,  if  we  can  divest 
oiorselves  of  preconceived  ideas  of  the  notion  that  a  granary  or  grain  receptacle 
mvLBt  necessarily  be  a  building  with  a  floor  or  windows  more  or  less  multiplied 
in  altitude.  We  may  reason  by  analogy  as  to  what  is  the  cheapest  and  most 
effective  means  of  securing  perishable  commodities  from  the  action  of  the  atmo- 
aphere  and  vermin.  In  England  we  put  our  fiour  in  sacks.  Brother  Jonathan 
pfuta  his  in  barrels,  which  does  not  thoroughly  answer.  ...  If  Brother 
Jonathan  wishes  really  to  preserve  his  flour  or  his  *  crackers  '  undamaged,  he 
makes  them  thoroughly  dry  and  cool,  and  hermetically  seals  them  in  tin  cans. 
This  also  is  a  common  process  to  prevent  goods  being  damaged  at  sc&  The 
Chinese,  not  having  much  facility  for  metal  manufacture,  line  wooden  chests 
with  thin  sheet-lead  or  tin,  and  pack  their  teas  in  them.  In  England  we  keep 
our  tea  and  sugar  in  cases  of  tinned  sheet-iron.  We  preserve  meat  in  tinned 
oases,  hermetically  sealed.  We  put  fruit  into  sealed  bottles.  In  all  these  cases 
the  object  is  to  exclude  the  air  as  well  as  vermin.  .  .  .  There  can  be  no 
doubt  that  if  we  were  to  put  dry  wheat  in  a  hermetically  sealed  tinned  case,  it 
might  be  kept  as  long  as  the  famed  '  mummy  wheat '  of  Egypt.  This  will 
readily  be  admitted,  but  the  expense  would  be  queried.     Let  us  examine  into 
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tikis.    A  canister  is  a  metallic  reservoir ;  so  is  a  gaaomoter ;  so  is  s 
tauk  in  a  ship,  at  a  railway  station,  or  elsewhere ;  and  a  cubic  foot  of 
tank  on  a  large  scale  will  be  found  to  cost  very  much  less  tliau  a  cnbio 
oanister  on  a  small  scale.     And  if  a  bushel  of  wheat  bo  more  valuable  titan  s- 
bushel  of  water,  it  will  clearly  pay  to  put  wheat  into  huge  canisters  of  iron. 
The  whea1^caniet«r,  in  short,  should  be  a  wrought  or  cast  iron  tank  of  greater 
or  less  size,  according  to  the  wants  of  the  owner,  whether  for  the  farmer's  crop 
or  the  grain- merchant's  stock.     This  tank  should  be  constructed  of  small  parts, 
connected  together  by  screw-bolts,  and  ooosequently  easily  transported  from 
place  to  place.     The  internal  parts  should  he  galvanised,  to  prevent  rast,  and 
.   the  external  part  also,  if  desired.     It  sliould  be  hermetically  tight  at  all  the 
joints,  and  the  only  opening  should  be  what  is  called  a  man-holo — that  is  to 
say,  a  canister-top  where  the  lid  goes  on,  large  eootigh  to  admit  a  man.    When 
filled  with  grain,  the  top  should  be  put  on,  the  fitting  of  the  edge  forming  so 
air-tight  joint.     Wheat  put  dry  into  such  a  vessel,  and  without  any  vermin, 
wonld  remain  wheat  any  number  of  years.    But  au  additional  advantage  to  bucIi 
a  reservoir  would  be  au  air-pump,  by  tJie  application  of  which,  for  the  porpoee 
of  exhaustion,  any  casual  vermin  would  be  killed.     If  the  grain  were  moist,  dia 
Bame  air-pump  might  be  used  to  ilraw  or  force  a  current  of  warm  air  througb  it, 
to  carry  off  the  moisture.     By  this  process,  and  subsequently  keeping  OQt  the 
air,  the  grain  might  be  preserved  for  any  length  of  time.     As  the  reserrotf 
would  be  perfectly  air-tight  and  water-tight,  it  might  be  buried  in  the  gronnd 
with  perfect  safety ;  and  thus  cellars  might  be  rendered  available  for  giaDAiie^ 
eooDomisiag  space  of  comparatively  little  value.     The  grain  would  be  easily 
ponred  in  from  the  surface,  and  to  discharge  it  an  Archimedean  screw  ehonid  tw 
used     The  size  of  the  reservoir  should  be  proportioned  to  the  locality,  and  ft 
should  hold  a  specified  number  of  quarters,  so  as  to  serve  as  a  measure  of  quit- 
tity,  and  prevent  the  expense  of  meterage.     ...     If  constmcted  above  tie 
ground,  a  stair  or  ladder  must  communicate  with  the  upper  part,  and  the  loww 
part  must  be  formed  like  a.  hopper  for  the  purpose  of  discharge.     ForniMJ 
&rai  localities  this  arrangement  uiiglit  be  best,  and  wheat  might  be  tlinaW 
into  grain  direct  from  the  field,  and  stored.     .     .     .     Granaries  of  this  desotp' 
tion  would  occupy  loss  than  one-third  the  cubic  space  of  those  of  the  oidinuj 
description,  and  their  cost  would  be  less  than  one-fifth.     .     .     .     With  tb'' 
security  for  storing  safely,  a  farmer  would  have  less  hesitation  in  sowing  gM^ 
breadths  of  land.     He  would  not  be  driven  to  market  under  an  average  y*l<Ki 
and  might  choose  his  own  time  for  selling.     The  fear  of  loss  being  dispelWi 
people  would  buy  with  less  hesitation,  and  the  great  food-stores  of  tbs  ecu* 
mnnity  would,  by  wholesome  competition,  insure  the  great  mass  of  tla  coa- 
mnnity  against  a  short  supply.     But  as  long  as  uncertainty  shall  prevail  intbt 
storage  of  grain,  so  long  will  it  be  a  perilous  trade  to  those  ei^aged  in  it,  *»a 
so  long  will  the  food  of  the  community  be  subject  to  a  vety  itregular  flnctiat'tai 
of  prioea     Tliere  is  nothing  difficult  in  this  propositioa     It  is  merely  appIyi^B 
existing  arrangements  to  unusual  cases.     There  needs  but  the  practical  eiuoi^ 
to  be  set  by  influential  people,  and  the  great  mass  will  travel  in  the  same  tiwk- 
To   the  wealthy  agriculturist  it  will  he  but  the  amplification  of  the  prinoipl^'^ 
the  tin-lined  corn-bin,  that  keeps  out  the  rats  from  the  oats  of  ihe  stable,  .  -^  ■ 
Were  this  mode  of  preserving  grain  to  become  general,  the  facility  of  asoertiii** 
ing  stocks  and  crops  after  reaping  would  be  very  great.     The  granaries  beinj 
measures  of  quantity,  no  hand-measuring  would  be  needed,  and  the  effects « 
wet  harvest  weather  might  be  obviated." 

1746.  lu  conjunction  with  methods  for  patting  the  grain  into  proper  oonditiaB 
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vhen  it  happened  to  be  deteriorated  by  circa m stances,  as  a  wet  harreat,  &c, 
thia  plan  of  preaerving  grain  would  be  highly  beneficial  to  the  fcrmer,  at  least 
in  a  peconiary  seiiBe. 

1747.  Handa  PaUnl  Bricl-Kilna  and  Drying-Shedt. — We  have  now  to  show 
the  connection  of  the  drying-shedfi  with  the  kilna  of  Mr  Hands.  This  is 
illnatiated  in  fig.  960,  being  part  of  the  section  of  kiln  and  drying-shed,  erected 


r\a.  wa. 


at  the  works  of  Mr  Payne,  alluded  to  at  p.  501.  In  fig.  960,  a  a  is  the  tiln ;  tlie 
heated  tur  and  gases,  after  passing  in  contact  with  the  bricks,  are  led  off  by  the 
flae  or  fiinnel  fi,  down  c  c  to  the  interior  of  the  "  above-gtonad  fine  "  d,  which 
traverseB  one  side  of  the  drying-shed  e  ;  passing  through  the  flue  on  the  other 
Bide  of  shed,  the  heated  air  is  led  off  at  the  end  of  the  building  by  the  flue 
ff,  to  the  chimney  g,  from  which  it  finally  escapes.  The  drawings  of  this  and 
the  other  figures  have  been  furnished  us  by  the  patentee,  whose  address  we 
have  given  at  top  of  p,  502. 

1748.  The  system  has  been  carried  oat  in  several  large  brick-works  and 
potteries,  and  in  all  cases  is  very  favourably  reported  of.  "  The  general  object 
proposed  by  Mr  Hands,"  says  an  authority  welt  calculated  to  give  an  opinion  on 
the  matter,  "  is  of  simple  and  natural  means,  and  without  extravagant  outlay, 
to  utilise  the  beat  generated  in  kilns  or  furnaces  during  the  burning  of  the 
wares.  By  this  means  he  propattes  to  effect  the  perfect  combustion  of  the  fuel, 
and  prevent  the  formation  of  smoke,  or  we  should  perhaps  say  the  issue  of 
Hmoke  Irom  the  chimney.  His  plan  also  accomplishes  a  uniform  and  rapid 
drying  and  burning  of  the  wares,  by  the  same  fuel  used  for  burning,  thus  effect- 
ing the  twofold  object  at  the  cost  of  burning  only.  Two  most  important  fea- 
tores  of  his  invention,  and  which  deserve  special  notice  here,  as  they  entirely 
refbte  the  stateAients  of  the  old  brickmoking  hands,  are,  first,  that  by  drying 
the  bricks  in  a  moist  atmoapliere,  the  inside  of  the  brick  is  made  to  dry  before 
the  outside— in  other  words,  the  moisture  of  the  air  keeps  the  brick  from  in- 
craating,  and  thus  allows  the  moisture  from  the  interior  to  pass  off.  This  it  is 
which  prevents  the  bricks  from  breaking,  as  in  ordinary  drying.  The  second 
point  is,  that  bricks  dried  on  this  system  diy  better  the  hotter  the  temperature 
of  the  air  in  which  they  are  placed,  bearing  150°  of  temperature.  This  results 
from  there  being  in  this  case  more  moisture  in  the  air,  which,  consequently, 
keeps  the  outside  of  the  brick  more  moist,  and  thus  allows  of  a  more  rapid 
diy^ig.of  the  interior  of  the  brick,  and  that  without  the  slightest  fear  of  breok- 
agei  These  features  of  Mr  Hands'  invention  are  well  worthy  of  not«,  and  are 
cf  the  greatest  importance.     In  addition  to  all,  it  must  be  remembered  that  the' 
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witolo  oporations  mny  be  carried  od  at  all  times,  no  ont-door  drying  Mmp- 
nocosBiuy — the  brickfield  being,  aa  we  have  said,  tnmed  into  a  brick- factory." 
1719.  Drain-Tile  Kiln. — A  general  plan  of  a  drain-tile  wotk,  in  which  iba 
work  is  as  much  as  posRible  done  by  machinery,  ia  ehown  in  fig.  96t,  as  taken 
irom  the  tile-work  at  Corehotiee,  Lauarkabire,  belonging  to  Miss  Ednaoastountt 
Granatouu,  where  a  is  tlie  eDgiae-rooni,  b  the  boiler,  c  a  pug-mill,  dn^'en  \>j  % 
BhafloTorbead  in  connection  with  the  Bteam-engine,and  dan  Ainslie  tile-macbine, 
driven  by  a  belt  from  the  main  shaft.  Theee  machines  stand  in  a  large  shed, 
adjoining  which  is  a  range  of  drying- sheds  e  f,  in  which  the  tiles  are  placed  alW 
being  taken  from  the  madiine,  and  where  they  stand  until  snfGciontly  bard  to  bew 
handling  and  building  in  the  kiln.  The  drying-sbeds  may  be  cotistmcted  either 
in  single  lines,  with  a  row  of  shelvex  on  each  side,  or  as  represented  in  the  plan, 
where  two  sheds,  24  yards  long  and  20  feet  wide  each,  are  made  side  by  side, 
each  witli  three  passages,  having  shelves  on  each  side  ;  the  width  of  the  pas- 
SBgBB  is  4  feet,  the  outer  shelves  I  foot  4  inches  broad,  and  the  inner  or  dcmhle 
shelves  2  feet  7  inches  broad,  formed  of  1-iuch  deals,  sapport»d  in  convenient 
lengths  by  standards  G  inches  square,  and  7  feet  3  inches  high,  with  cross 
bearers  for  each  shelf.  For  the  smaller  sizes  of  tiles,  fourteen  shelves  in  height 
are  employed,  but  for  large  tiles  the  height  and  number  must  be  mado  to  «ait 
the  tiles.  The  extent  of  shelving  necessary  is  that  which  will  hold  tUes  suffi- 
cient to  fill  the  kiln  twice. 

1750.  At  tlie  end  of  the  drying-sheils,  farthest  from  the  maohine-ahed,  \* 
placed  the  kiln  /  represented  on  a  larger  scale,  in  plan  by  fig.  962,  and  ir 
cross  section  by  fig.  963,  This  kiln  is  of  that  kind  known  as  riddle-hoUvme^ 
which  is  now  considered  the  most  suitable  arrangement  for  equalising  the  but 
from  the  furnaces  j  and  the  diniensions  here  given  are  of  one  which  has  been 
proved  to  he  very  efficient  in  working.  It  consists  of  a  chamber  SI  feet  in 
length  and  10  feet  in  width,  formed  by  walls  SJ  feet  thick.  In  each  sidenWl 
are  formed  seven  furnaces  a  a,  fig.  962,  each  14  inches  wide,  with  doors  and  liir- 
nace  bars,  which  is  considered  preferable  to  burning  the  fire  on  a  simple  hewd. 
The  furnace  bars  are  2  feet  2  inches  ;n  length,  with  a  dumb-plate  tn  froDt  t} 
inches  broad,  inclusive  of  the  thickness  of  the  door-frame  ;  the  furnace  door  is 
sunk  9  inches  witJiin  the  face  of  the  wall,  and  the  height  of  the  ashpit,  loll" 
iiimace  bars,  is  1  foot  10  inches.  The  floor  of  the  kiln  is  formed  by  first  being 
made  solid  to  the  level  of  tlio  furnace  bars,  then  a  division  wall  b,  9  inches 
thick,  is  made  along  the  centre  of  the  kiln,  dividing  the  two  sets  of  furnawa; 
from  this  wall  to  the  main  side  walla  are  built  dwarf  walls  c  to  c,  c  to  c,  9  inc''^ 
thick,  dividing  the  single  furnaces  from  each  other,  and  on  these  are  built  aretes  S 
inches  tluck  and  4^  inclies  apart,  on  which  the  kiln  floor  is  made  by  filling  <■? 
solid  above  the  arches  to  a  uniform  level,  and  connecting  these  apandrii  ^^ 
at  top  by  bricks  set  on  edge,  with  2^-inch  spaces  between  tfaem,  so  ttrtuw 
whole  floor  is  formed  into  a  regidar  series  of  openings  4^  inches  by  2  j,  >«[»■ 
rated  along  the  kiln  by  divisions  2^  inches  thick,  and  acrms  the  kiln  by"'* 
spandril  walls  9  inches  thick,  aa  seen  to  the  right  of  c  c.  The  height  fiflB  tbe 
level  of  the  furnace  bars  to  the  kiln  floor  is  2  feet  6  inches.  The  inside  is  fioisbM 
by  a  9-inch  semicircular  arch,  10  feet  high  from  the  floor  in  the  centre,  and"'* 
roof  formed  by  filhng  in  above  the  arch  with  brickwork,  about  a  foot  above  '^ 
arch  in  the  centre,  and  sloping  to  the  top  of  the  side  walla,  which  are  12  f**'  ° 
inches  high.  In  this  roof,  and  tlirough  the  arch,  five  lines  of  chimneys,  eicb  * 
inches  square,  are  formed ;  the  outer  and  the  centre  lines  d  d  d,  &g.  963,  eW^'' 
consist  of  eight  chimneys,  and  the  intermediate  ones  e  «  of  nine  each,  mBkii>& 
forty-two  chimneys  in  all.     The  end  chimneys  in  each  line  are  made  sttBigW 
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'  up  from  tli9  end  walls,  an  arrangement  which  is  found  of  grent  benefit,  by  caBftsg" 

'    a  regular  diffusion  of  the  Ijeat.     All  tlie  cbiinneys  are  finisbed  to  a  level  about 
6  inclies  above  the  apex  of  the  roof.     The  entrance  to  the  kiln  is  at  one  end, 

'  by  an  arched  doorway/,  3  feet  8  inches  wide,  and  6  feet  9  inches  high.  On  each 
side  of  tlie  kiln  foiir  flying  huttresees,  g  to  g,  g  to  g,  are  made,  springing  from  the 
ground  at  a  distance  of  9  feet  from  the  walls,  and  resting  on  tham  at  a  height  of 
10  feet  6  inches  ;  each  of  these  buttresses  ia  14  inches  square  in  section,  and  the 
whole  support  the  waits  against  the  lateral  thrust  of  the  arched  roof.  A  space 
outside  the  furnaces,  on  each  aide,  is  enclosed  by  a  wall  A  h  and  light  wooden 
roof,  the  side  walls  being  9  feet  from  the  kiln   and  7  feet  high.     The  gables 

I  are  carried  up  to  the  pitoh  of  the  roof,  entirely  closed  at  the  one  end,  and 

I  having  a  door  i,  4  feet  wide  and  8  feet  high,  opposite  the  door  of  the  kiln.  The 
-  kiln  and  this  enolosing  wall  are  connected  at  eaoh  end  by  two  walls,  which 

I  form  buttresses  for  supporting  the  end  walls  of  the  kiln,  and  are  carried  up  U 
the  roof,  openings  k  k  being  left  at  the  entrance  end  for  oommunication  with 
the  furnaces ;  the  space  i  between  the  doors  is  arched  over  with  brick.  The 
length  over  all  of  the  onolosing  wall  is  48  feet,  and  breadth  38  feet. 

1761.  There  is  employed  to  drive  the  pug-mill  and  tJle-machine  a  Bteom- 
engine  of  four-horse  power,  which  seems  amply  sufficient.  The  rile-machine 
makes,  of  IJ-inch  pipe-tiles,  12,000  per  day,  orsj-inch  pipes  8000,  or  of  hollow 
bricks  of  the  common  size  6000  per  day.  The  time  required  in  the  sheds  for 
drying  varies  from  forty-eight  honra  to  four  days  under  ordinary  circumstance*^ 
but  in  bad  weatlier  it  may  be  eight  or  even  ten  days.  In  filling  tJie  kiln,  three 
men  are  required  for  wheeling  in  the  tiles,  and  one  man  for  building;  the  tiotf 

[  lequired,  one  day  four  hours,  and  the  quantity  of  tiles  put  in,  33,000  of  the  ?j- 
inoh  pipes ;  these  are  bnilt  to  within  4  inches  of  Ihe  top  of  the  kiln.     Whw 

I  the  kiln  is  filled,  the  door  is  built  up  by  a  9-inch  wall,  plastered  outside  with 
wet  clay ;  another  wall  ia  built  6  inches  clear  of  the  first,  and  the  space  betwwi 
filled  up  with  wet  sand,  a  sight  hole  being  left  at  the  top,  6  inches  square  oirt-  j 
side,  and  18  inches  wide  inside.  Regular  firing  of  the  kiln  is  a  work  of  ft(  | 
greatest  nicety,  in  order  that  the  whole  of  the  tiles  may  be  properly  burned: 
twenty-four  hours  are  allowed  for  heating,  forty-eight  hours  for  burning,  wd 
forty-eight  hours  for  cooling,  before  the  kiln  can  be  opened.  The  quantity  of 
common  coal  required  for  each  burning  is  8^  tons. 

1752.  Section  Seventh — Pkms  of  Carpenter's  Shop  and  Smithy. — It  is  not  ab»- 
lutely  necessary  that  a  carpenter's  shop  or  smithy  should  be  erected  at  a  steadingi 
as  the  work  of  either  tradesman  for  a  farm  is  not  of  the  extent  to  occupy  his  wbolo 
time.  A  village  affords  a  very  common  site  for  both,  and  generally  it  is  >tM 
great  dietance  from  a  number  of  farms.  Farms  employing  about  30  pair  of  hocw* 
would  give  sufficient  work  to  both  ;  and  were  the  village  a  laige  one,  the  *«» 
for  the  villagers  would  coneiiJerably  curtail  the  number  of  farms  for  which  tbey 
could  work.  It  is  not  wmsiial  in  large  farms  to  have  a  carpenter's  shop  W" 
smithy  erected  near  the  steading,  that  the  tradesmen  may  come  at  stated  tiisK 
to  do  the  work  required.  Kepairs  only  are  there  executed,  the  more  imports' 
work  being  done  at  the  tradesman's  own  premises.  This  is  not  so  convenieDt 
an  arrangement,  however,  for  the  farmer,  as  when  the  shops  are  near  at  band- 

1753.  We  give  plans  of  a  carpenter's  shop  and  smithy  which  we  have  fonnfl  i 
convenient  and  commodious.  They  were  erected  at  a  distance  of  about  half  >  > 
mile,  on  a  piece  of  ground  which  was  conveniently  situate  near  a  public  roa^  i 
and  as  many  farms  as  afforded  the  tradesmen  constant  employment.  As  both  j 
shops  are  subject  to  fire,  it  is  incumbent  that  they  be  construoted  with  the  most 
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durable  materials ;  and  perhaps  no  buildings  admit  of  the  applioation  of  iron 
for  their  roof  so  appropriately  as  the  carpenter's  shop  and  smithy. 

1754.  Plan  of  a  Carpenter's  Shop  for  Farm  Work.— Fig,  964  is  a  plan  for 

a  carpenter's  shop  suited  for  farm  work : 

a  is  the  entire   shop,  b   the    fireplace, 

sitnate  at  one  of  the  gables,  c  a  broad 

bench  for  all  the  purposes  of  carpentry 

and  joinery,  d  a  narrow  bench,  e  the 

lathe,  /  the  wheel-pit     Coupling-beams 

should  be  placed  at  intervals  across  the 

shop  on  the  wall-heads,  for  containing 

articles  which  should  always  be   ready 

when  required,  such  as  fork  and  rake 

shafts,  handles  of  hoes,  picks,  spades, 

and  shovels,  wheel-naves,   felloes,   and 

spokes,  and  suchlike.     Room  should  be 

provided  outside  the  shop  for  saw-pit  and  timber-yard. 

1755.  Plan  of  a  Smithy  for  Farm  Work. — Fig.  965  is  the  plan  of  a  farm 
smithy,  where  a  is  the 
smithy,  h  the  forge,  c  the 
ooal-bunker,  d  the  iron 
store,  locked  up,  e  the  anvil, 
^the  vice-bench,^  the  lathe, 
and  h  the  shoeing-shed,  to 
aooommodate  at  least  two 
horses  at  a  time.  This 
should  be  separated  from 
the  smithy  by  a  wall,  with 
an  internal  door.  The  horses 

enter  tne  sboemg  snecl  by  orodhd-plam  ot  bmitht^oaj-x.  ^  inch  to  tkb  foot. 

a  separate  outside  door,  and 
it  is  provided  with  a  window. 


Fig.  965. 


Subdivision  Third — Foreign  Farm -Buildings. 

•  

1756.  Section  First  —  Belgian  and  Dutch  Steadings.  —  Excellent  arrange- 
ments of  barAs,  in  which  the  whole  of  the  apartments  are  under  one  roof,  are 
■net  with  in  Belgium  (Flanders)  and  Holland.  In  fig.  966  we  give  a  plan  of  a 
Flemish  bam,  in  which  a  a  are  the  cow-stalls,  with  dunging-passage  &,  and 
Feeding-passages  c  c;  d  hay  or  implement  house,  e  stable,  /  piggery,  g  bam, 

Fig.  966. 
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1757.  Although  the  cultivation  of  the  aoil  in  the  provinces  of  East  and  Wwt 
Flanders  Btands  deservedly  high,  yet,  as  a  general  raie,  little  atteution  si 
be  paid  t^  the  arrangeinent  of  the  various  buildings  and  apartmputs,  ao  h  Iv 
economise  the  working  of  the  farm.  Straggling  here  and  there,  nnywiw 
where  fancy  dictates,  they  look  picturesque  and  pleasing  as  objects  in  tlie  IwiJ- 
flcape,  but  they  by  no  means  satisfy  the  mind  alive  to  the  advantages  of  e 
mic  working.  The  courtyards — if  the  term  may  be  applied  to  a  place  in  >» 
cases,  BO  far  aa  our  observation  went,  suironnded,  like  our  courtyards,  by  hwl.i- 
lags  and  aheds — are  by  no  means  in  keeping  with  the  neat  and  orderly  condilia 
^^    ^^.  of   the    fields.       The   mwor! 

seems  to  lie  about  as  if  quil* 
UDcared  for ;  and  a  general  dis- 
order, far  from  pleasing,  bwiW 
to  prevail.  This  is,  however, 
more  apparent  than  real,  ao  fo 
as  the  bnildings  are  conceniei 
for  considerable  care  is  tibw 
to  have  them  well  cleaned  ffl 
the  interior. 

1758.  In  fig.  968  n-o  gi"  ' 
sketch-plan  of  a  Flemish  fanu- 
steading :  a  the  position  ocrO' 
pied  by  the  farmhonse,  f  i^* 
stable,  through  which  oM  f"" 
trance  can  be  obtained  to  t*" 
kitchen,  c  e  cattle-house,  df**' 
house,  «  cart-shed,  /  si""" 
house,  g  machine-hoase,  " 
solid  manure-pit  or  hespi  ' 
potato-pits,  jj  the  bam,  k  sf^" 
for  thrashing-machine,  I  ht"*" 
walk  for  thrashing-machine,  m  n  pigeon -houses. 


]0 


o 

=1 

BELGIAN  FAKM-BUILDINGS. 


016 


1759.  In  fig.  969  we  give  sketch-plan  of  farm-buildings  at  Gonrtrai,  the 
celebrated  flax-growing  district  of 
Belgium  :  a  denotes  the  space  occu- 
pied by  the  house  of  the  farmer,  b 
the  cow-house,  c  a  sheep-shed,  d  tiie 
root-cutting  house,  e  f  bams,  g  the 
bull-house,  h  baking-house,  i  lumber, 
wood,  and  implement  store,  k  the 
cart-shed,  m  hay-shed,  I  the  store- 
house for  roots. 

1760.  On  many  Belgian  farms  the 
machines  of  the  steading  are  placed 
in  a  separate  building,  horse-power 
being  used.  In  fig.  970  we  give 
plan  of  such  a  machine-room  a  a. 
It  is  octagonal  in  outline,  and  is 
lighted  by  a  window  and  door.  The 
main  driving-wheel,  which  is  a  large 
spur-wheel  h  h  put  together  in 
segments,  is  connected  with  the  cen- 
tral shaft  c,  fbrmed  of  wood.  This 
shaft;  is  continued  upwards  through 
the  roof  of  the  building,  the  lower 
end  being  provided  with  an  iron  stud 
working  in  a  step  bolted  to  the  floor, 
and  finished  with  a  turn-cap.  To 
thifl  cap  a  long  piece  of  timber  is 

connected,    and    continued    on  the  .„tch.pi.*m  or  ri..u«H  r^aw-nuti.»i«o.. 

outside  downwards,  as  shown  in  fig. 

971,  to  within  a  short  distance  of  the  horse- walk,  which  completely  encircles 
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Fig.  970. 


Fig.  971. 


n.AM  or  MAcuikE«uo::«/  im  rLsuisH  farm. 


CLBTA.TIOH  Or  MACUIMK-nOTJSB. 


the  building  a.    Hooks  are  provided,  to  which  the  draught-chains  are  attached. 
The  timber  6  6  is  curved  in  order  to  clear  the  building,  and  it  is  strengthened 


annia  farm,  Ghiatelles,  near   Oetend,  in  Belgium,  belonging  to   M.  Boif'^ 
and  for  which  we  are  indebted  to  the  Manual  det  Contlnictions  Ruralti,  p""" 
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lished  at  Brussels.  The  terrace  of  the  lawn  is  at  a,  the  carriage-drive  to  door 
ft,  c  hall  of  the  farmhouse,  d  kitchen,  e  e  e  e  bedrooms,  //  coach-  Pig.  973. 
houses,  g  g  infirmary  for  horses  and  for  sheep,  h  poulljy-house 
EUid  jardf  t  t  t  boxes  and  yards  for  horses  and  cows,  Ic  k  oat  and 
bean  stores,  I  I  piggeries,  m  m  m,  m  m  sheep-sheds  and  yards,  n  n 
oovered  ^^assage,  o  o  salt  and  oilcake  stores,  p  boiling-house,  q  q  oat 
&nd  bean  stores,  r  r  steam-engine  and  boiler-house,  8  liquid-manure 
tanks,  t  tj  t  t  beetroot  pits,  u  stackyard,  v  beetroot  distillery,  tx^  ma- 
Dhine-room,  x  the  dotted  lines  show  the  drainage  pipes,  and  y  y  the 
railways  leading  from  the  stackyard  u  and  beetroot  pits  tj  to  the 
OQachine-room  w  and  the  beetroot  distillery  v;  z  the  water-tank. 
Fig  973,  a  a  covered  dung-pits  and  cisterns  for  *^  purin,*'  b  b  cellars 
for  cinders. 


VV. 


1  UNO-Pim  AN^ 
CZM  OS  HrO  B1.LA.K9. 


1762.  Section  Second — American  Bams. — In  addition  to  the  plans  of  farm- 
buildings  suited  to  the  agricultural  practice  of  Great  Britain,  we  deem  it  likely 
to  add  to  the  utility  of  our  work,  by  giving  a  few  plans  illustrative  of  farm-build- 
ing^ suited  to  the  practice  of  the  United  States  and  our  North  American  colonies. 
The  term  bam  is  there  equivalent  to  our  term  *'  farm-steading/'  ^^  homestead/' 
or  **  farmery ;  **  it  is  not  confined  to  signify  as  with  us  the  one  apartment  of  a 
farmeiy  in  which  the  corn  is  thrashed  and  prepared  for  market,  but  it  com- 
prehends all  the  apartments  usually  required  in  farm  practice.  Hence  the 
term  "  bam  "  in  North  America  is  equiv«dent  to  our  "  covered  farm-steading," 
a  form  of  arrangement  now  by  some  much  esteemed  here,  in  which  all  the 
i^partments  required  are  placed  under  one  roof.  In  the  American  ^^bam," 
however,  there  is  one  feature  which  is  absent  in  all  improved  structures  in 
this  oountry  —  namely,  very  large  storage-room  for  com,  roots,  and  fodder. 
This  is  necessitated  by  the  exigencies  of  the  climate,  which  prevents  our  sys- 
tem of  out-of-door  storage  being  adopted.  In  place  of  drawing  upon  our 
own  notes  taken  during  a  visit  paid  to  the  United  States  some  time  ago,  we 
prefer  to  present  the  reader  with  plans  of  acknowledged  merit  which  have  been 
published  under  the  sanction,  and  received  the  good  opinion  of  American  agri- 
ooltuiists.  The  following,  taken  from  the  American  Cultivator^  will  convey  some 
idea  of  the  nature  of  the  arrangement  of  what  is  called  a  '^  side-hill  bam  :"  In 
fig.  974  we  give  the  plan  of  basement,  in  which  a  is  the  manure-pit,  b  the  cattle- 


Fig.  974. 
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stalls,  3  feet  3  inches  by  8  feet ;  c  the  feeding-passage,  4  feet  6  inches  wide ; 
the  part  d  is  paved.  In  fig.  975  we  give  the  plan  of  second  storey,  in  which  a  a 
are  the  posts  supporting  hay-floor  over  stable-passage,  b  b  cattle-stalls,  c  e  hay- 
mow cnr  balk,  d  tiie  hay-shoot  or  funnel,  e  another  funnel,  /passage.  In  fig. 
976  we  give  a  perspective  elevation  of  the  bam. 


B  40  feet  long  by  i;t>  wiile,  with  a  basement  8  feet  higtt ; 

posts  20  feet  above  the  basemeat; 

'''"  the  roof  Bt«ep,  whicli  gives  r 

room  for  hay,  is  more  darable  and 
atrooger  if  left  without  purlin  anp- 
port ;  two  middle  oroes  nork». 
which  make  the  ^rta  13  feel.  It 
is  situated  on  a  eomewhat  aloep 
bide-bill,  facing  the  aouth-cASl; 
vf  the  basement  wall  on  the  north 
Bide,  and  tLe  we^t  part  of  the 
Bouth  aide  t^  the  west  middle 
cross  work,  8  feet  high.  Tbe 
wall  at  the  west  end  is  15  fuel  high,  tlie  basement  part  of  which  is  boilt  reiy 
strong  of  heavy  stone,  BO  that  the  upper  part  of  it  (7  feet  high),  which  ia  faoed 
one  foot  back  or  west  of  the  basement  wall  {for  a  cross  sill  to  rest  npoa),  may 
rest  firm,  and  never  be  moved. 

1764.  "  The  post  wliioh  is  in  the  east  middle  cross  work,  soulh  side,  is  snp- 
ported  by  bridge  bracea,  with  bolt  at  bottom  to  hold  up  the  sill,  which  gitec 
free  aecess  to  the  manure  which  is  kept  in  t!ie  south  part  of  the  basement;  in 
the  north  half  is  a  row  of  stanchion  stables  for  12  cattle,  facing  the  naiA, 
towards  a  foddering-pass  wide  enough  to  fodder  the  oatlle  when  in  the  8tabl«. 
One  row  of  cattle  are  kept  over  the  manure  basement  facing  the  oortli,  whtotr, 
with  a  fodJering-passage,  ooonpiea  13  feet,  or  lislf  the  width. 

1765.  ''  The  earth  is  filled  in  and  thoroughly  packed  npto  the  wall  at  the  wert 
end,  and  graded  or  inclined  to  drive  the  loaded  teams  with  the  liay,  to  be  pttcW 
into  the  bam  tlirough  ample  sized  doors  of  different  height ;  much  of  the  iajis 
thus  pitched  down  into  the  bam,  and  it  is  certainly  'put  into  place'  srill 
comparatively  little  labour.  The  barn  is  filled  with  hay,  excepting  two  fhimeli  J 
tlirough  which  to  pitch  the  hay  down  to  the  two  foddering-passes ;  and  bj  I 
allowing  a  reasonable  time  to  settle,  will  hold  35  tons  of  hay.  Our  cattle  «w 
three-year-old  Btoers,  for  fattening  the  following  season  when  four  years  dA 

I  think  there  are  very  few  barns  which  contain  so  nmch  practically  TaliaW' 
room  under  the  same  proportion  of  roof,  or  expense  of  building,  and  repairs  f''' 
the  next  hundred  years,"     The  bam  is  built  thoroughly  but  plainly,  and  ««       i 
think  at  a  cost  of  400  dollars  (£80).  ■ 

1766.  The  same  Journal  shows   the   plan    of  a  bam,  which  we  gife  "■ 
Pj„  g--  fig.  9T7,  in  which  a  is  the  b"™ 

floor,  24  feet  by  42;  b  cow-sUfc 
12  feet  by  38,  e  12  feet  by  31; 
d  oat-bin,  5  feet  by  12 ;  e  vioA- 
horse  stable,  14  feet  by  3^1  -' 
lool-niom,  14  feet  by  12;  jwbw'- 
bin,  5  feet  by  12  ;  h  coH-sta* 
16  feet  hy  20  ;  i  calf-elable,  1^ 
feet  by  20 ;  k  com-crib,  8  feet  tj 
20.  The  height  over  the  w"' 
stables  ia  7  feet,  over  the  o**" 
floor  and  horse  -  stable  9  !«*'■ 
Fig.  603.  p.  373,  in  tlw  BecU"^ 
treating  of  wooden  sheds,  is  a  sectional  elevation  of  frame  of  this  bam. 

1767.  The  moat  complete  form,  perhaps,  of  American  bam  is  to  be  met  w"* 
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itate  of  PennBylvania,  A  very  diBtinguiBheJ  E^^onltnmt  of  tbat  state, 
ria  F.  Alien,  has  in  his  work,  Rural  Architecture,  illastrated  and  desoribed 
whiab  be  bnilt  for  his  own  nse,  "  and  which  has  proved  bo  satiafao- 

ita  nae  that,  save  in  one  or  two  small  particulars,  which  are  here 
id,  we  would  not,"  says  Mr  Allen,  "for  a  stock-bom,  alter  it  in  any 

nor  exchange  it  for  ooe  of  any  description  whatever."  "  For  the 
who  needs  one  of  but  half 
>,  or  greater,  or  less,  it  may 
u-ked  tbat  the  extent  of  this 
)  DO  hindrance  to  the  build- 
nke  of  any  size,  aa  the  gene- 
lign  may  be   adopted   and 

out,  in  whole  or  in  part, 
ng  to  his  wants,  and  the 
y  o(  its  accommodation  pre- 
tbrougbout.  Tbe  principU 
itmctore  is  what  is  intended 

.  Fig.  978  is  the  principal 
and-plan;  fig.  979  is  an 
ioal  elevation.  The  follow- 
Ur  Allen's  description  of  its 
'  arrangement :  "  Entering 
■go  door  a,  fip;.  978,  at  the 
ad,  14  feet  wide  and  U  feet 
le  main  floor  g  passes  through 
tire  length  of  the  bam  and 
m-to,  116  feet;  the  last  16 


/ 
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ieet  throagh  the  leau-to,  and  slopiug  3  rei>t  ta  the  oat«r  tilt  ani  ioarj, 
tJiat  appendage.  Ou  the  right  of  the  entrance  is  a  rccesa  e,  20  fp«t  by  18, 
to  be  used  as  a  thrashing  floor,  and  for  machinery  cutting  food,  Ac. — 5  feM 
nnst  the  end  at  k  being  cut  off  for  a  passage  to  the  stable.  Beyotid  this  is  t 
bay  c,  18  feet  by  70,  for  t)ie  storage  of  hay  or  grain,  having  a  passage  it  st 
the  further  end  of  5  feet  wide,  to  go  into  the  further  alablee.  Thia  b»y  h 
bounded  on  the  extreme  left  by  the  line  of  outside  poets  of  the  bam.  On  th« 
left  of  tho  main  door  is  a  granary  d,  10  feet  by  18,  two  storeys  liigh,  and  t 
flight  of  steps  k-ailiug  from  the  lower  into  the  upper  room.  Bryonit  this  it 
another  bay  b,  corresponding  with  e  on  the  opposite  side.  The  passage 
k  k,  at  the  end  of  tJie  bays  6  and  c,  have  steps  of  3  feet  descent  to  bring  ihmii 
down  on  a  level  with  the  stable  floors  of  the  lean-toa.  A  paseago  in  mcIi  of 
tile  two  long  side  lean-tos  e'  e',  3  feet  wide,  recc-ives  the  hay-fonge  ia 
cttttle,  or  other  stock,  thron-n  into  thepi  from  the  bays  and  tho  lof^  over  tla 
atables,  and  from  them  is  thrown  into  the  mangers  A  h.  The  two  apartnientt 
f  f,  \a  the  extreme  lean-to,  34  feet  by  16  each,  may  be  occupied  as  itu  hoepiui 
for  invalid  cattle,  or  partitioned  off  for  calves,  or  auy  other  purpose.  A 
calving-house  for  the  cows  which  come  in  during  the  winter  is  always  con- 
venient,  and  one  of  those  may  be  used  for  such  a  purpose."  At  the  frontof  iIm 
stalls  is  the  passage  i  i,  for  the  cattle  w 
''*  **'■  they  pass  in  and  out  of  their  stalls.    The 

stable  doors  m,  are  six  in  number.  In 
this  bam,  aocomtnodation  is  given  for  fi%- 
six  grown  cattlo  in  twenty-eight  donUe 
stalls,  with  room  for  twenty  to  thirty  call* 
in  the  end  stables.  Storage  for  150  In 
of  hay  is  also  provided.  j 

17(iD.  In  fig.  980  wo  give  plan  <t  ' 
basement  of  another  arrangement  of  tun 
designed  by  Mr  Allen.  A  line  of  port  1 
stands  at  j;,  and  a  wall  e  e  placed  Iwi- 
wards  from  these  affords  space  for  csHte- 
sheds.  Two  sheds  o  o  for  cattle-slwlw 
can  be  ruci  out  to  any  desired  leng^i 
at  right  angles  to  r  e.  The  barn  ia  built 
on  sloping  ground,  so  as  to  admit  ottii" 
under  portion  being  made  without  bhk'' 

excavation.      Fig.  981   is  the  main  flw" 

of  the  bam ;  its  dimensions  are  GO  feet  by  4G  ;  two  large  doors  are  st^* 
end,  14  feet  square — a  louvre -boarded  winoo* 
being  above  these.  A  door,  9  feet  by  6,  opeoito- 
wards  the  yard  from  the  apartment  /.  T!ie  ui"" 
floor  n,  12  feet  wide,  runs  along  the  whole  leng"" 
of  the  bam  ;  A  ft  are  trap-doors  to  let  fomge  do** 
t        o         I  1      to  the  stables  beneath  ;  6  is  the  principal  bajR* 

C.._  — _^_^^^        bay,  16  feet  wide,  running  up  to  the  roof;$'ie'''j 
,       ^       f  „  bay,  26  feet  by  16,  for  the  grain — more  ifreqiur*T 

^^         ^^^^_        for  that  purpose  ;   d  the  granary,   13  feet  by  '/ 
feet ;  e  a  storage-room  for  machinery,  &c, ;  g^**" 
ruB  oi  cprii.  itoR.!  D.  .mwo.B  ..-».  ^^  ^^  shcsf.  Or  bay,  may  be  stored  in  tlia  i^    .  [ 
nliove  /  d  and  «.     The  main  floor  will  accommodate  the  thrashing- macbi"^ 
&c.,  when  at  work.     "  A  line  of  movable  sleepera  or  poles  may  be  laid  aero" 
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tha  floor,  10  feet  above  it,  on  a  line  of  girts  framed  into  the  main  posts  for 
Ihat  purpose,  over  wliich,  when  the  sides  of  the  barn  are  full,  either  bay  or 
{Tain  may  be  deposited  up  to  the  ridge  of  tbe  roof,  and  thus  afford  large 
itorage  ;  and  if  the  demands  of  the  crop  require  it,  after  the  sides  and  over  the 
ioor  are  thus  filled,  the  floor  itaelf  may,  or  part  of  it,  be  used  for  packing  away 
jither  bay  or  graiu."  The  stables,  &c.,  are  placed  beneath  the  body  of  the  bam, 
w  seen  in  fig.  980 ;  it  is  here  cut  ap  into  stables.  Passages  a  a  are  made 
[or  tbe  stock  to  go  into  the  stalls ;  c  is  the  centre  passage,  8  feet  wide  ;  b  b  the 
wssages,  3  feet  wide,  between  the  mangers,  placed  under  the  traps  A  A,  fig.  981, 
a  the  main  floor.  Tbe  maiigere  are  2  feet  wide  ;  the  stalls  are  6^  feet  wide  ; 
It  the  end  walla  the  cattle -passages  are  6  feet  wide,  the  partition  between  ihe 
italls  being  sloped  from  5  feet  high  at  the  upper  end  down  to  tbe  floor.  The 
Qoain  floor  is  provided  with  inclined  planes  leading  from  the  surrounding  level 
to  the  main  doors  :  this  will  be  found  a  great  convenience  in  hoiieing  bay,  &c. 
The  sheds  o  o  may  be  used  for  carts,  &c.,  or  shelter  sheds  :  there  may  he 
itOT«ge-room  for  hay,  &c.,  made  over  them. 

1770.  In  fig.  982  we  give  plan  of  American  farm -buildings  designed  by  Mr 
Uarshall,  and  adapted  for 
ihe  nortbem  states :  a  space 
'or  roots  ;  b  machine-room 
or  cutting  straw,  roots,  &c; 
;  straw-bay,  d  d  feeding- 
passages  for  cow-byres  e  and 
^  sbeep-shed  ^,  with  yard  A; 
i  piggery,  with  yard  k;  I 
poultry- house,  m  boil-house, 
a  store  for  firewood,  &c., 
0  oalf-bonse,  p  carpenter's 
shop,  r  implement- bouse, 
t  waggon-shed,  t  yard. 

1771.  In  tbe  southern  and 
western  states  of  America 
the  peculiarities  of  farming, 
M  Ibere  practised,  require 
Uveral  modifications  of  ar-  »L.a  o>Aii.i.n!ut.i.^iua 

nngement,  &c.,  in  the  farm -buildings,  differing  from  those  carried  out  in  the 
nortbem  or  middle  states.  Professor  Turner  of  Illinois  has  made  public  a  variety 
ofoseful  hints  on  stables  and  farm-huildings  for  the  West,  a  portion  of  which  will, 
W©  tliink,  be  highly  useful  to  our  readers.  Hia  remarks  are  given  in  extenio  in  Mr 
Downing's  American  Country  Architecture.  "Thronghout  the  vast  regions  devoted 
to  stock,  especially  in  Illinois  and  Missouri,  and  all  the  states  south  of  these, 
ttables  are  used  not  for  sheltering  common  stock  or  fodder,  but  merely  for  the 
lew  horses  and  milch-cows  which  are  kept  for  family  use.  Many  fanners  in 
these  states  annually  fatten  some  one  or  two  hundred  bead  of  oxen,  and  some 
lew  even  a  thousand  or  more,  for  the  market,  and  still  a  veiy  moderate-sized 
ttable,  or  rather  no  stable  at  all,  answers  their  purpose,"  Mr  Turner  then 
gives  a  statement  of  what  "  ends  the  great  majority  of  those  who  are  intending 
to  build  in  those  regions  wish  to  reach,"  the  purport  of  which  we  give  as  fol- 
lows :  Wood  (or  lumber,  as  it  is  called)  being  very  dear  in  the  West,  as  also 
laboar,  economy  in  these  is  the  first  consideration.  This  is  best  effected  by 
throwing  all  the  buildings  under  "  one  roof,  and  in  a  square  form,  or  one  as 
nearly  square  as  possible ;  the  foundations,  made  of  brick  or  stone — and  which 
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trmtsportfld  from  a  distance  at  great  cost— will,  by  tlu^ 

Anotlisr  desideratum, 


B  to  and  from  their  out-buildi 


»  peculiar  to  |i 


ingB, 


ritiJOat  p 


through  the  terrible  mud  and  water  which,  in  prairie  coimtries,  always  e 
on  all  flat  lauds  where  cattle  or  swine  are  yarded,  or  allowed  tn  mu  in  small 
IfttB.     Those  who  are  accustomed  only  to  a  rocky  or  gravelly  soil,  can  form  no 
ndetiuate  oouctrption  of  the  incrmveoience  of  the  prsii'ie  mud  tliroughout  all  the 
rainy  seaaons  of  the  year."     The  locatioa  of  B  well  is  a  point  of  grc-at  importance, 
as  water  is  not  found  in  springs  or  brooks,  bnt  from  wella.     The  conveuience* 
in  tho  stable  are,  stalls  for  from  one  to  four  horses,  stalls  for  oows  (though  sheds 
ara  generally  used   for  them),  pig  and  fowl  house,  carriage  and  tool  honse. 
Room  for  storing  hay  is  also  useful,  though  this  crop  is  chielly  stacked,  and  tha 
corn  "  cribbed  "  in  the  fields.     Room  will,  however,  be  required  for  storing  at 
■  much  of  these  crops  as  will  suffice  for  the  provender  of  the  stock.     Profeucf 
Turner  gives  a  plan  illustrative  of  the  arrangement  proposed:  this  we  noir 
)  Append.      "  At  a,  fig.  983,  a  door  is  made  in  the  rear  of  the  cattle-etalis  i, 
through  which  to  paes  the  inj- 
ure Irom  time  to  time  ;  c  is  tk 
com-crib,     Tho  floor  of  thi*,  U 
well  as   the   corn-cribs  in  Ha 
stalls,    indicated   by  the  ecniU 
black  circles,  should  be  fromSi 
to  3  feet  above  the  level  of  tb« 
ground,  so  as  to  admit  of  tbe 
pigs  getting  beneath  Iheni.  lit 
this  arraignment,  not  onl/  nU       i 
shelter  be  provided  for  ihm, 
_  but    they    will   be    enaHed  ta 

'■  ' — '  pick  up  all  scattered  com,  ui 

r...«o.  ■..■..i«.r.i..  .u.B.o.»...ii-Bnji..i6....  ^j^^  prevent  rats  from  accaa»-       ' 

latiDg,  as  they  will  be  prevented  from  depredating  by  the  continual  intnisica 
of  the  pigs.  The  front  of  one  stall  should  be  open,  to  admit  of  a  door  bai^ 
made,  so  as  to  give  access  to  the  stalls  from  the  cairiage  and  waggon  hoiK* 
4  e.  As  the  weather  in  tho  West  is  at  times  very  cold,  the  well  shonH  b" 
located  in  a  convenient  recess,  aa  at/;  the  water  should  be  supphed  toll» 
trough  ff,  in  the  yard,  through  a  spout  A.  Two  troughs  should  be  made  bcKi 
one  higher  than  the  other,  tho  lower  one  being  for  the  use  of  the  pigs — tl** 
animals  being,  in  Western  farming,  allowed  to  follow  the  larger  stock  in  tl» 
yard.  A  small  pond  t  receives  the  water  from  tbe  troughs,  and  is  used  ^ 
ducks,  &c ;  another  pond  it,  outside  the  yard,  is  used  for  goslings  and  dncUinJ*' 
In  selecting  a  place  for  the  building,  the  yard  should  be  on  the  east  dde,*>" 
a  green  grass  surface  on  the  south  side  of  both  stable  and  stock  yard  J^  ■* 
cattle  or  hogs  being  allowed  to  pass  in  to  the  grass ;  so  that  the  faw^ 
may  have  a  mudleas  access  at  all  times  to  the  farm-buildings.  The  gco^ 
should,  if  possible,  be  selected  sloping,  the  stable  at  tlie  highest  [wut,^ 
as  to  allow  the  wet  to  go  towards  the  lower  end  of  the  yard.  If  slopi°K 
ground  cannot  be  obtained,  an  artificial  slope  should  be  made.  The  positi''' 
of  the  well  /  will,  of  course,  dictate  the  other  arrangements,  the  well  bei"? 
first  dug." 

1772.  American  Cheese- Dairy  Buildings.  —  As  an  example  of  "chees*" 
dairy "  buildings  adapted  for  American  agriculture,  we  liere  append  Vi' 
plan  and  buildings,  by  Mr  Paris  Barber  of  Homer,  New  Tork,  given  in  ^' 
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imertcan  Artisan.    Fig.  984  is  the  general  plan :  a  a  the  bjre  or  milking-shed, 

!5  feet  hj  75;  bb the 

itoie-room,22feetby      ^^  ^' 


^ 


b 


'  — 


PLAN  or  AllBKICAM  OHBBBE-DAIHT    bCXLUIMOS 


^,  with  counters  and 
ihelves  c  c;  d  the 
vork-room,  16  feet  h  [^ 
>y  20,  connected  with 
he  store-room  by  a 
lar-way  e.  '*In  sub- 
Qitting  my  plan," 
ays  Mr  Barber,  ^*  I 
rill  simply  say  that, 
D  getting  up  my 
cheese  •  dairy  build- 
up and  fixtures,  the 
iTSt  point  arrived  at 

ras  economy  in  construction,  with  the  greatest  convenience  in  all  its  parts  for 
abour  saving,  which  I  consider  the  all-important  point  in  dairying.  The  cheese- 
oom  b  b  stands  1  foot  from  the  ground,  and  is  tlioroughly  banked  upon  the 
latside  of  wall,  to  prevent  frost.  It  is  planked,  and  then  boarded  up  and  down, 
xid  battened.  Inside  it  is  finished  by  a  narrow  lath  over  each  crack,  lathed  and 
ilastered  in  the  usual  way.  The  floor  is  lined  to  make  it  tight,  planed  and 
ointed.  The  counters  or  shelves  are  around  the  outside,  and  two  in  the 
diddle  of  the  room  two  tier  deep.  The  lower  one  is  6  inches  from  the  floor ; 
he  space  between  is  2  feet  3  inches.  The  posts  or  legs  are  turned,  to  prevent 
he  cheeses  being  bruised  in  turning.  The  room  will  hold,  with  the  present 
helves,  two  hundred  and  fifty  cheeses,  pressed  in  an  18-inch  hoop;  and  by  the 
ddition  of  another  tier  of  shelves,  the  number  will  be  greatly  increased.  The 
rindows  have  sliding  shutters  on  the  inside,  by  which  I  can  make  it  dark,  and 
rire  gauze  on  the  outside,  to  prevent  flies,  both  of  which  are  of  importance. 
rhere  is  a  large  store-room  above,  with  a  swing  stairway  to  rise  and  fall  as 
equired.  The  room  is  so  tight  and  well-built  that  I  have  not  had  any  trouble 
Q  keeping  the  cheese  from  freezing,  during  the  coldest  weather,  with  an  ordi- 
lary  stove.  My  work-room  d  is  16  feet  by  20 ;  it  is  18  feet  from  the  store-room, 
kud  is  connected  with  it  by  a  covered  car- way  c,  which  saves  the  trouble  of 
tarrying  the  cheeses  by  hand.  I  have  a  constant  supply  of  soft  spring- water, 
nnning  from  a  spring  on  the  farm.  The  apparatus  for  the  manufacture  of  cheese 
tonfiists  of  a  furnace  or  steamer,  for  heating  water  and  scalding  whey ;  two  cis- 
ems,  a  wooden  one  and  a  tin  one,  suitable  for  the  manufacture  of  cheese ; 
Kresses ;  tub  for  hot  water ;  and  conductor  for  carrying  the  whey  to  the  reser- 
voir. My  milking-bam  or  shed  a  a  is  25  feet  by  75.  It  has  swing-gates  on 
he  sides,  and  is  6  feet  in  the  rear  of  the  two  buildings  referred  to,  which 
aakes  it  very  easy  of  access  for  the  milkers.  It  also  makes  a  division  in  my 
lattle-yard,  and  affords  a  fine  large  loft  for  storing  hay  or  com  fodder."  Where 
K>88ible,  the  cheese-dairy  should  be  placed  on  a  higher  level  tlian  that  of  the 
lig^gery  or  cow-house,  so  that  the  whey  may  be  carried  easily  down  by  con- 
tactors to  reservoirs  placed  in  these  houses,  from  which  it  may  be  taken  as 
eqnired. 

1773.  American  Piggery. — In  the  western  states  of  America,  where  hundreds 
if  pigs  are  kept,  the  plan  of  sty-feeding  and  rearing  is  not  adopted,  as  not 
leing  at  all  remunerative.  They  are  allowed,  therefore,  to  roam  about.  In 
he  cold  nights  of  winter,  while  endeavouring  to  have  as  much  heat  as  possible, 


1  what  are  called  tlieir  uesta,  sad  nambers  C 

y  the  strong.     In  Mr  Downing's  work,  a  plan  of 

what  is  there  temiod  a  "  sifting-ahed  "  is  givHi, 

^^^^^^      which  is  likely  to  prevent  roiich  of  the  loss  in- 

,r  ourred  through  this.     Wo  here  append  it  in  fig. 

(  985.     Let  a  be  the  lightoat  and  wamiest  place, 

having  entrances  e  e  only  large  enough  to  admit 

'      the  smallest  hogs.     Let  e  be  anolber  fifaed,  bhr- 

■fiij.M.  ing  doors // through  which   the   middlo-siaed 

hogs  oan  pass.      The  largest  odbs  will  take  up 

r  abode  in  i.     This  should  face  to  the  south.     Tlie  eifting  of  the  hogs  into 

r  respective  sties  is  done  in  this  way  :  shut  tlie  doors  //,  and  the  emallest 

il  go  iutn  a ;  then  shot  the  doors  e  e,  and  the  middle-sized  will  go  into  c  whM 

1774.  American  PouUry-hovaet. — In  fig.  9S6 
we  give  ground-plan  of  an  American  poultry- 
house  :  a  h  doors,  e  e  stairs  to  upper  floor,  d 
enclosed  space  covered  io  at  fop  with  rooetiDg- 
bars  iixed  on  the  inclined  pieces  e  c,  showo  io 
section,  fig.   987.     In  flg.    987  a  is  the  dew 
oorrespondiiig  tn  a  in  fig.   986 ;  b  b  gtain,  •! 
the  back  of  which  a  series  of  boxes  or  nests  im 
placed,  into  which  the  birds  pass  through  cir- 
cular doors  made  in  the  "  riser"  of  each  fKp, 
two  nests  being  made  to  each  'rieer;  d  d  t 
series  of  nest^  rising  one  above  auother,  ^ 
resting  platforms  in  front  of  each  ;  e  1 1  vBLlJ- 
lating  windowB.     In  fig.  98fi  we  give  sfctimof 
the  nests  behind  the  stairs  :ofl  a  the  trends,  i'f 
the  visera  in  which  the  entrance  holes  sre  uit'^'' 
e  c  c  the  bodies  of  the  nests,  ddd bact d«m 


b\[                   t              i   ' 
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75.   Sectiox  Thisd — French  Steading. — In  fig.  989  we  give  Uie  plan  of 
imperial  farm- steading  at  Vincennes,  near  Paris:  a  the  house  of  the 


H 


1 

1 

J 

bailiff,  b  the  daiiy,  c  the  dairy  vaah-houBe,  d  the  coach-liottse,  e  wood- 
),  /  infirmary,  g  stable,  A  haroese-room,  i  implemeota,  j  macliine-hoDHe, 
ng-ioom  for  farm-laboorerH,  I  piggeries,  with  yard ;  m  box  for  lambs,  with 
;  n  straw-cutting  room,  o  place  for  horse-gear,  outside  bnilding,  for 
ing  the  straW'Cntter  placed  at  p ;  q  the  shed  for  calves,  with  yard  ;  r  r 
lonse  for  50  cows  ;  »  sheep-Bhed,  with  yard  ;  t  Iamb  and  ewe  ehed,  with 
u  The  scale  of  this  drawing  is  0"  0012  to  the  metre.  The  French  metre 
371  inches,  or  ratlier  over  3  feet  3  inches.  For  the  above  drawing  we  are 
ited  to  the  Journal  cCAgricvUvre  Pratique  (Paris),  for  May  5,  186(V— a  valu- 
work,  and  very  ably  conducted  by  H.  BanaL 
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rSuBDi vision  Fourth — Eaitnatet  and  Caleulalioru  of  ArtiJUeni  Work  of  vari/na  iiiJi 

1776.  The  limits  of  the  work  prevent  us  from  giving  full  deacriptiona  of  lb 
methods  adopted  in  practice  for  esUmatiDg  tLe  qu&Dtitiea  of  matf^rials  ateiin 
building.  The  subject  is  too  elaborate  to  adniit  of  thie  being  done  ;  it  wiEbe 
Bufficient  for  onT  purposes  if  we  give  in  brief  abstiBCt  funn  a  sclecti(m  of  calm- 
latioDS  and  etatemeuta,  which  will  eimble  our  readers  to  form  a  rough  estiiiiMB, 
BufllcieDtly  accurate  for  ordinary  piirpoGes,  of  the  quantities  of  luaterials  required 
for  any  structure  or  part  of  a  structure.     The  quantities  being  known,  it  will  b« 

I    An  easy  matter  to  ascertain  from  atradesmao  the  cost  of  supplying  them,  chaiged 
in  the  usual  way. 

1777.  Section  FresT — Diggers'  and  Exi-avators'  work  is  estimated  by  the  cuhif 
yard  of  27  feet,  or  a  "  single  load."  Taking  the  cost  of  digging  and  throffinj 
out  common  goil  to  a  depth  not  exci?eding  6  feet  at  5d.  per  yard  cube,  the  <mI 
of  digging  in  gravel  or  clay  will  be  7d.  A  ton  of  pxcavated  matter  is  eqnil  to 
S4  cubic  feet  of  sand,  17  cubic  feet  of  clay,  18  cubic  feet  of  ordinary  eaitiiR 
soil,  13  cubic  feet  of  chalk. 

1778.  WeU-Uigging  and  WeUSleining  with  bricks  is  estimated  by  the  foot  in 
depth,  tlia  price  varying  according  to  the  diameter.  Thus,  where  ibe  diamet*! 
is  3  feet,  in  clear  of  brickwork,  and  the  price  per  foot  in  depth  13s.,  the  priw 
for  a  diameter  of  6  feet  will  be  336.  6d.,  or  thereabouts.  By  mnltiplyiog  the 
square  of  diameter  of  well,  including  brickwork,  by  '7854,  the  number  of  cnbc 
feet  of  earth  obtained  in  digging  each  foot  of  depth  will  be  aticcrtaiued.  Bj 
(nnltiplying  tlie  square  of  tlie  diameter  of  well  by  '7854,  and  dividing  th«  ipi>- 
tient  by  G,  the  number  of  gallons  cf  water  contained  in  eacli  foot  of  depth  riU 
be  ascertained. 

1779.  hi  Digging  a  IIW;  3  feet  diameter  in  the  clear,  the  quantity  of  e»ii'j 
removed  for  every  foot  of  depth  is  1 1  cubic  feet ;  of  4  feet  diameter,  17  cnl« 
feet  17  ill. ;  of  5  feet,  20  cubic  feet ;  of  6  feet,  33  cubic  feet  8  in. 

1780.  In  Lining  a  Well  with  Brickwork  (or  steiiiing  it,  as  it  is  technically  temwi! 
of  3  feet  diameter  ^  brick  thick,  the  number  of  bricks  required  for  every  foot  m 
depth  is  57  laid  in  morlar,  68  laid  dry ;  where  the  lining  is  1  brick  in  tticl- 
ness  the  number  required  is  126  in  mortar,  154  dry.  For  a  well  4  feet  diajnetWi 
the  lining  J  brick  in  thickness,  the  number  of  bricks  for  every  foot  will  be  '' 
in  mortar,  89  dry ;  1  brick  thick,  159  in  mortar,  194  dry.  For  5  feet  diameter, 
J  brick  lining,  90  in  mortar,  1 10  dry ;  1  brick  lining,  192  in  mortar,  231 4?- 
For  6  feet  diameter,  \  brick  lining,  107  in  mortar,  130  dry;  1  brick  lining,*** 
in  mortar,  276  dry. 

1781.  The  number  of  Imperial  Qallona  contained  in  WeUs  of  the  foUaaingDiao^ 
for  each  Foot  of  Depth — 3  feet  diameter,  44  gallons;  4  feet,  78  ;  5  feet,  l^i 

6  feet,  176. 

1782.  Section  Seconh. — In  estimating  the  quantity  of  brickwork,  asc«rt»i'' 
by  calculation  the  number  of  cubic  feet  in  the  wall ;  Reduce  the  numbe'  '^ 
these  oubic  feet  so  ascertained  to  the  standard  of  brick  and  half,  by  mnltiplr 
in^  them  by  8  and  dividing  by  9 ;  or  find  tbe  area  of  the  face  of  wall  in  f^' 
multiply  the  number  of  feet  thus  found  by  the  number  of  balf-bricks  in  tb* 
thickness  of  the  wall ;  divide  the  result  by  3,  which  vrill  give  the  Bnperfa*' 
feet ;  divide  the  amount  by  272,  and  the  result  is  tbe  number  of  "rods"  oftb' 
standard  thickness. 
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1783.  In  one  foot  superficial  of  wall,  ^  brick  in  thickness,  there  will  be  five 

icks ;  1  brick  in  thickness,  11  bricks;  1^  brick  thick,  16  bricks;  2  bricks 

ick,  23  bricks.     In  three  feet  superficial,  ^  brick  thick,  there  will  be  16  bricks ; 

brick  thick,  33  ;  1^  thick,  49  ;  2  bricks,  66.     In^t?^  feet  superficial,  ^  brick 

ick,  27  bricks  ;  1  thick,  55  ;  1^  thick,  82  ;  2  thick,  110.     In  ten  feet  super- 

jial,  ^  thick,  55  ;  1,  110  ;  1^,  165  ;  2,  220  bricks.     In  twenty  feet  superficial, 

brick  thick,  110  ;  1,  22  ;  l|,  330;  2,  441.     In  thirty  feet  superficial,  i,  165 

330;  1},  496;  2,  661.     Inj^^  feet  superficial,  \  brick  thick,  275  bricks 

551 ;  li,  827  ;  2,  1102.     In  seventy  feet  superficial,  J,  386 ;  1,  772  ;  1  J,  1158 

1544.     In  ninety  feet  superficial,  \,  496 ;  1,  992  ;  l|,  4488 ;  2,  1985.     In  one 

mdredfeet  superficial,  ^,  551 ;  1,  1102 ;  1^,  1654;  2,  2205. 

1784.  One  rod  of  brickwork — brick  and  half  standard — ^will  take,  allowing 
r  waste,  4500  bricks  of  the  usual  dimensions,  8|  inches  long,  4^  broad,  and 
\  thick. 

1785.  The  weight  of  1000  bricks  of  above  dimensions  may  be  taken  at  2} 
»ns. 

1786.  The  weight  of  1  rod  of  reduced  brickwork,  272  feet  superficial,  stand- 
d  thickness  of  brick  and  half,  will  be  about  13  tons ;  this  includes  mortar  and 
)ment. 

1787.  Facings  in  brickwork  estimated  by  the  "  foot  superficial." 

1788.  Bubbed  and  Gauged  Work  in  Mortar  (brickwork)  estimated  by  the  "foot 
in  ;  "  do.  in  putty,  by  the  "  foot  superficial." 

1789.  Brick  Drains  estimated  by  the  "  foot  run." 

1790.  Brick- Nagging  by  the  "yard  superficial."  To  make  1  yard  of  brick- 
)gging  it  will  take  30  bricks  on  edge,  and  45  on  the  flat 

1791.  Brick-Paving  by  the  square  yard.  36  paving-bricks  laid  flat  will  be 
squired  to  pave  1  yard  surface  ;  82  on  the  edge.  The  size  of  a  paving-tile  is 
inches  long,  4^  broad.  If  thick ;  the  weight  of  each  about  3  lb.  13  ounces. 
;  will  take  36  stock-bricks  laid  flat,  and  52  on  edge,  to  pave  a  yard.  9  tiles 
foot  square,  and  13  10-inch  tiles  go  to  the  yard.  Of  Dutch  clinkers  laid  on  edge 
40  will  be  required  to  pave  a  yard,  125  laid  flat,  136  laid  herring-bone  fashion. 
he  size  of  a  Dutch  clinker  is  6^  inches  long,  3  inches  wide,  and  1^  inch  thick, 
8  weight  about  IJ  lb.  The  size  of  a  "foot  paving-tile  **  is  11 J  inches  square, 
8  thickness  l^  inches,  and  weight  12^  lb.  The  size  of  a  "  ten-inch  paving- 
le  "  is  9^  inches  square,  its  thickness  1  inch,  and  its  weight  8j^  lb. 

1792.  Section  Third — Stone-Paving. — 1  ton  of  6-inch  granite-paving  will 
>ver  4  yards  superficial ;  a  ton  of  9-inch  granite,  2  J  yards ;  a  ton  of  pebble- 
aving,  4  to  4 J  yards ;  of  ray  stone,  5  to  5^  yards. 

1793.  Tiling  is  estimated  by  the  "  square  "  of  100  superficial  feet.     Laid  to 
6-inch  gauge,  it  will  take  768  plain-tiles  to  "  one  square  "  of  100  feet ;  to  a 

-inch  gauge,  655  ;  to  an  8-inch,  576.  A  "  pan-tile  "  is  lOJ  inches  long,  6 J 
ide,  f  of  an  inch  in  thickness,  and  weighs  37  ounces.  Laid  to  a  gauge  of  10 
Lches,  it  will  take  180  pan- tiles  to  make  a  "  square  ;"  to  a  gauge  of  11  inches, 
BO;  and  to  a  gauge  of  12  inches,  150  to  the  square.  The  length  of  a 
pan-tile  "  is  13^  inches,  its  breadth  9^,  and  thickness  }  inch,  its  weight 
5  ounces. 

1794.  Mortar. — A  "  2  load"  is  7  cubic  feet,  or  21  striked  bushels.  To  make 
^  there  are  required  9  bushels  of  lime,  and  1  cubic  yard  of  sand.  A  '*  hod  " 
f  mortar  is  equal  to  1134  cubic  inches,  and  will  lay  or  set  100  bricks  of  the 
rdinary  dimensions.     The  size  of  a  hod  is  9  inches  by  9,  and  14  inches  long ; 

will  carry  20  bricks  of  the  ordinary  dimensions.     One  "  rod  **  will  take  184 
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hods  or  mortar,    A  "rod"  of  brickwork  will  take  of  mortar  to  aet  tlem,  1^ 

jarda  of  chalk-lime  auJ  3  "  loads  "  of  diift,  or  1  cubic  yard  of  slone-lime  imi! 
3^  loads  of  sand. 

1795.  CemenL — A  barrel  contains  5  boBbels,  aad  weighs  3  cwt  To  cement 
a  "  rod  "  of  brickwork  36  buehels  are  required.  A  yard  si^uaro  of  14-iiich  wsll 
lakes  1}  bushels;  of  9-iiich,  1  bushel ;  of  4 -in  oh  wall,  J  bushel  To  "point" 
joints  of  a  yard  square,  one-eighih  of  a  bushel  will  be  required.  To  ploRtec  a 
yard  square  of  plain  surface  id  cement,  about  one-third  of  a  bushel  will  k 
required. 

1796.  Laths. — Laths  are  of  two  kinds,  "plain-tile"  and  "  pan -tile."  Tb* 
"  plain-tile  "  lathe  are  I J  inch  wide  and  i  inch  thick.  When  6  feet  long,  KW 
laths  make  one  "  bundle  ; "  when  4  feet  long,  125 ;  and  when  3  feet  long,  16' 
go  to  the  "bundle;"  500  feet  run  of  laths,  of  any  length,  also  coiistitute  « 
"bundle;"  30  bundles  make  1  "load."  One  square  of  plain-tiling  taku  1 
bundle  of  laths,  or  500  feet  run  ;  or  it  will  cover  4^  yards  superficial,  500  uik 
being  required.  "  Fan-tile  "  laths  are  1 J  inch  wide,  I  inch  thick  ;  12,  10  f«l 
long  each,  make  1  "  bundle." 

1797.  Piaelering  is  estimated  by  the  square  foot  or  yard;  mouldings  bylin 
lineal  foot  To  cover  75  yards  of  "  render  and  set  "  in  brickwork,  1  cubic  yuduf 
chalk-lime,  2  cubic  yards  of  sand,  and  3  bushels  of  hair,  will  be  required.  Ths 
same  quantity  will  cover  70  yards  on  lath,  or  65  yards  of  "  plaster,"  or 
"  render  two  coats  and  set  "  on  brickwork,  or  60  yards  of  the  eamo  on  lath. 

1798.  Slatiiiff  is  estimated  by  the  "square"  of  100  superficial  feet  Tbe 
"  duchess  "  slate  measures  24  inches  by  12  ;  1000  will  cover  10  squares.  Tl* 
"  countess  "  measures  20  inches  by  10,  and  1000  will  cover  7  squares.  Tbe 
"ladies"  slato  measures  15  inches  by  8,  and  1000  will  cover  4J  sqniM 
The  "  doubles "  measure  13  inches  by  6,  and  1000  will  cover  2^  sqini* 
A  square  of  "duchess,"  "countess,"  or  "ladies,"  will  weigh  about  6  ott 
"  Westmoreland  "  filiit."  varies  in  si/.e,  aa  aluo  do  'Ta^-a  "  and  "queens,"  ^ 
superficial  foot  of  slate-slab,  1  inch  in  thickness,  will  weigh  about  H  ^ 
Scotch  blue  slate  is  thicker,  smaller,  and  stronger  than  the  Welsh  or  Eng- 
lish:  the  Scotch  grey  slate  is  thicker  than  either,  and  not  so  strong  utLe 
Scotch  blue. 

1799.  A  square  of  "  pan-tiling  "  will  weigh  about  7J  cwt.;  of  "  plain-tilinj, 
double.  A  square  of  lead  covering,  weighing  7  lb.  to  the  superficial  foot,  ^ 
weigh  6j  cwt, ;  of  "  copper,"  1  lb.  to  the  foot,  1  cwt. 

1800.  Section  Fourth. — Carpentry  and  Joinery  Work  are  estimated  by  ti» 
square  foot  or  yard  ;  mouldings  and  fancywork,  by  the  lineal  or  foot  run.  i«ip 
work,  as  fiooriug,  boarding,  &c,,  is  estimated  by  the  square  of  one  hundred  (Mt 
superBoial.  A  "  load  "  of  timber  is  made  up  of  600  feet  superficial  of  pl^ 
or  deal  1  inch  thick ;  or  400  feet  superficial,  1}  inch  in  thickness ;  300  fe«' 
superficial  of  2  inch  thickness;  240  feet  superficial  of  2^  inch  thiokness;  300 
feet  of  3  inch  thick  stuff;  170  feet  of  3^  inch  thickness ;  150  feet  saperfciil 
of  4  inches  in  thickness,  40  cubic  feet  of  "  rough  "  and  50  of  "  square  "  tjober 
make  1  load. 

1801.  Deals  12  feet  long,  9  inches  wide,  and  2^  inches  thick,  contain  mv 
I  foot  10  inches  cube  ;  120  of  them  make  4^  loads  of  timber.  Deals  12  inchc> 
long,  9  inches  wide,  and  3  inches  thick,  measure  each  2  feet  3  inches  cube ;  u>d 
120  make  5 J  loads  of  timber.     120  deals  make  what  is  termed  "one  hundred.' 

1802.  Weight  of  Timber.— Oi  fir  64  cube  feet  make  1  ton ;  of  ash,  45 ;  ol 
beech,  61 ;  of  elm,  60 ;  of  oak,  39. 
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S03.  The  folloiring  Taklea  will  be  foand  aeehil  in  calculating  the  qnsntit^ 
limber  in  joista  of  floors,  rafters  in  roofs,  pnrtitionB,  and  roof  tmsees,  &c., 
[vdutg  to  given  soanUing  and  space  apart ; — 
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1804,  Tho  following  are  calculationa  of  the  cubical  contents  of  timber  b 
various  roofa  in  a  square  of  100  feet : — 


QUEBN-POBT  Roop,  Fjg.  880. 
Tie-bF«m  a,  10  in.  by  S. 

Priacipala//aDd  StraiDiDg-beun^,  9  in.  by  S. 

Queen-poata  A  A,  7  in.  by  5. 

StrutM  ;  1,  G  in.  by  E. 

Cubic  feet  in  dl. 

15  feet  10  iucbea  cube  in  1  xjuare. 
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CO.NTJBNTS  OF  TIMBEB  IN  ROOFS. 
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Fig.  990. 
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King-Post  Roof,  Fig.  991. 
Tie-beam  c  c,  10  in.  by  4. 

Principala //,//,  9  in.  by  4. 

King-post  e  «,  6  in.  by  4. 

Struts  ^  ^,  4  in.  by  4. 

Cubic  feet  in  alL 

16  feet  cube  in  1  square. 


Aroft. 
Ft.    In. 

13    6 
8    0 


108    0  Feet  siipetficiiil. 


Fi^  991. 


XtMO-POST  BOOr— •CAIA  XX  TtO.  000. 


r"**:     '  COLLAB-ROOF,  Fig.  903. 

1     10  HafUraao,  Jrf,  Ein.  by2. 

10  Collar  e,i  in.  bj  2. 

2 S^.     Cubic  feet  in  all. 

3  feet  OA  inches  cutie  to  1  cqunTD. 


I       70    0  P 
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1805.  These  are  the  calcnlatioDB  of  the  cnbical  contents  of  timber  in  parti- 
tions in  a  square  of  100  feet. 

F&BTrnoK,  Fig.  991. 
H<»d  ft  a,  »U  tl  ^  4  ID.  bf  5. 


Door  Heads  g  j,  Bin,hj  6. 
Poatse/,  8m.b;6. 
King-post  jt,  7  in.  by  S. 
Strata  A  A,  G  In.  by  6. 
FuQcheoni  ■  i,  S  is.  bj  S. 

Quwten  H  S  in.  b;  3. 

Cubic  feet  ID  aU. 

15}  eab«  feet  to  1  aqnare. 
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1806.  Purlins,  ridges,  to  be  measured  separately,  not  being  included  as  parts 
of  the  "  TtuBB." 

1807.  Sectios  Fifth — Wrought-Iron  Girders  and  Beamt. — The  following,  on 
*fae  sizes,  weight  per  foot  run,  and  breaking- weight  of  wrought-iron  beams,  of 
'*vhich  the  section  is  in  fig.  619,  p.  380,  will  be  usefnl.  The  beams  are  mann- 
^A^tnred  by  Mesitrs  Matthew,  Ledward,  &  Go.  of  Liverpool ;  and  the  resolta 
*>«med  \a,\&  all  been  confirmed  by  experience.  We  are  indebted  to  the  above 
Q>in  for  the  data  given  below.  They  are  given  only  for  distances  of  17  feet 
^  inches  between  the  supports ;  the  beam  being  laid  in  the  wall  7^  inches  on 
^«ob  side.    The  weight  on  the  fifth  otJamn  is  that  which  the  beam  will  bear 
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I  when  BdapcDdod  from  a  pressing  upon  its  centre ;  tiie  last  cohns! 

eigbt  wbioh  tlio  eanie  will  bear  when  it  is  diHtribati^d  omr  its  snriiM:!):- 
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1808.  Beams  subjecled  to  the  extreme  strain  indicated  in  the  aboTe,wiII 
retain  their  elasticity,  but  may  becoiuo  deflected  to  a  greater  extent  than  niij 
bo  desirable.  To  avoid  all  risk,  it  nill  be  bett«r  to  reduce  the  loade  to  oiie-li«If 
tho  ftboTo.  By  increasing  the  thickneee  of  the  beama,  they  will  be  aUs  tn 
resist  greater  wcightB.  As,  in  some  inatances,  it  may  be  necessary  to  retain  tin 
depth  of  any  given  beam,  and  yet  to  enable  it  to  resist  greater  pressun  "^ 
given  in  the  table,  the  following  mle  will  give  the  increased  weight  tn  he  gitfii 
to  the  beam  per  foot :  To  enable,  for  instanra,  ttie  beam,  11 J  inobes  deep,  tA  bew 
S0,000  lb.  in  place  of  26,840  lb.,  as  above  given,  what  addition  must  lie  nuik 
lo  the  weight  of  44  lb.  to  the  lineal  foot  ?  The  following  proportion  will  gi« 
it: — ^26,840  :  44  : :  50,000  :  is  to  the  weight  reqiu red.  Again,  enppoeiiigitii 
desired  to  know  what  weight  a  beam  will  support,  9  j  inches  deep,  but  we^laii; 
CO  U>,  to  the  lineiil  foot,  in  place  of  42,  as  above  given,  the  following  prnportidii 
will  give  tho  result  reqiiiied:—4iJ  lb.  :  21,340  ;:  Gi>  ;  is  to  the  number  of  pomnfa 
the  beam  will  bear. 

1809.  Weight  of  Round  Iron  Bars  used  at  Tmsion- Rods  for  Ronf-TrusMt,* 
1  Foot  Lengthg. — Diameter  ^  inch,  weight  lOJ  oz, ;  diameter  |  inch,  weigtl 
16  oz. ;  diameter  }  inch,  weight  23J  oz. ;  diameter  |  inch,  weight  33  ot-', 
diameter  1  inch,  weight  41 J  oz. ;  diameter  1|  inch,  weight  53  oz.=3  lb.5oi-; 
diameter  \\  inch,  weight  65J  oz.^4  lb.  1^  oz. ;  diameter  If  inch,  weigt' 
79  oz.=4  lb.  15  oz. ;  diameter  1^  inch,  weight  95  oz.— 5  lb.  15  oz. 

1810.  Weight  of  Lead  per  Foot  Superficial. — Where  the  thickness  is -^V '"^     ; 
the  weight  is  3  lb.  12  oz.  to  the  foot ;  where  J  inch  thick,  the  weight  is  1 1^ 

8  oz, ;  where  \  inch  thick,  the  weight  is  14  lb.  12  oz. ;  where  J  inch  tbiA 
the  weight  is  19  lb.  12  oz. 

18U.  Surface  covred  by  1  cwt.  of  Lead  of  a  given  Weight  In  the  Foot. — When 
the  weight  of  tlie  lead  is  4  lb.  to  the  foot  super6cial,  112  lb.  will  cover  28  fce* 
superficial ;  wliore  6  lb.  to  the  foot,  1 12  lb.  will  cover  22  feet  5  inches  vi^' 
ficial;  where  6  lb.  to  the  foot,  112  lb.  will  cover  18  feet  8  inches.  The  abort 
are, for  "milled  lead."  Where  "  cast  lead"  ie  used  at  7  lb.  to  the  foot  super- 
ficial,  112  lb.  will  cover  16  feet  superficial;  where  the  weight  is  8  IK  to  tl« 
foot,  112  lb.  will  cover  14  feet;  9  lb.  to  the  foot,  112  Ih.  will  cover  13  ftstil 
inches;  10  lb.  to  the  foot,  112  lb.  will  cover  11  feet  3  inches  ;  1 1  lb.  to  the fo* 
10  feet  2  inches  will  be  covered ;  12  lb.  to  the  foot,  9  feet  4  inches  will  1* 
covered  by  the  112  lb.  The  reader  desirous  to  know  tho  price  of  "boildJnE 
materials,"  should  consnit  Taylor's  or  Laxton's  Bttilden'  Price-Book,  p^ 
lishcd  annually. 
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Subdivision  Fifth.  —  Glossary  or  Explanation  of  some  of  the  Terms  ttsed  in 
Artificers^  Work,  as  Bricklaying,  Masonry,  Carpentry,  Joinery,  Slating, 
Plastering,  and  Plumbing. 

1812,  Section  First — Glossary, — The  following  must  only  be  taken  as  a 
contribution — and  a  slight  one — to  a  department  of  constructive  literature  which 
is  singularly  deficient  in  complete  works.  Many  causes,  however,  exist  to 
render  the  task  of  compiling  a  full  "  dictionary  of  terms"  a  peculiarly  difficult 
one ;  the  most  important  of  which  is,  that  not  only  in  each  of  the  three  countries, 
as  England,  Scotland,  and  Ireland,  but  in  many  of  their  separate  counties  or 
districts,  a  set  of  nearly  totally  different  terms  are  used.  Indeed,  so  marked  is 
the  discrepancy  between  the  technicalities  of  one  district  and  those  of  another, 
even  in  the  same  country,  that  many  of  the  terms  inserted  in  a  specification 
fitted  for  the  practice  of  the  one  would  be  quite  unknown  in  the  other.  A 
writer  in  the  Building  News  puts  the  matter  so  pointedly  and  so  well,  that  we 
cannot  do  better  than  avail  ourselves  of  his  remarks : — 

*^  These  are  days  of  railway  locomotion  and  telegraphic  converse,  which  in  a  few 
generations  may  have  the  salutary  effect  of  reducing  to  one  uniform  standard  the 
phraseology  of  both  London  and  provincial  builders — nay,  it  may  even  destroy  event- 
ually those  troublesome  discrepancies  that  exist  between  town  and  country  weights  and 
measures.  Much  might  be  written  on  these  discrepancies  :  they  are  well  known  to  all 
town  architects  of  extensive  practice,  as  discrepancies  that  often  produce  great  confu- 
mxm  and  misunderstandiug.  Thus,  while  a  London  builder  values  his  walls  by  the 
saperficial  '  reduced  rod,'  and  assumes  them  to  be  1^  brick  in  thickness,  in  the  south- 
west counties  we  find  the  walls  valued  by  the  lineal  ^  rope  ; '  and  in  the  northern  they 
are  again  estimated  by  superficial  measurement,  but  instead  of  the  rod  of  1^  brick 
thick,  by  the  square  yard  of  1  brick  in  thickness.  In  short,  a  literary  comparison  of 
the  different  modes  of  measuring  a  wall  that  prevail  in  the  several  counties  of  England, 
would  create  no  small  amazement  in  the  minds  of  those  town  architects  who  have 
never  thought  much  on  the  subject.  It  is  in  its  entirety  a  vast  question  and  a  curious, 
which  at  present  we  will  not  further  enter  upon. 

**  Our  remarks  mainly  apply  to  the  mere  local  phraseology  or  trade  dialect  of  the 
provincial  builders,  of  which,  as  we  have  just  said,  a  glossary  is  needed — that  is  to 
mny,  of  the  patois  which  affects  only  the  nouns  representing  the  several  artificers'  works 
connected  with  building  operationa  A  glossary  of  every  dialectal  expression  is  not  our 
jdm,  since  that  would  be  altogether  too  formidable  an  affair.  Whole  sentences  of  patois 
must  be  left  to  time,  the  tram,  and  the  telegraph  to  deal  with  ;  and  London  architects 
travelling  into  the  north  to  look  after  their  works  must  take  their  chance  ;  and  when 
they  hear  their  contractor  ordering  his  men  to  *  get  a  gate  and  fettle  f  midden,*  must 
construe  the  mysterious  order  into  '  set  to  work  and  repair  the  cesspool '  as  they  best 
may,  with  the  aid  of  some  local  interpreter  ;  but  actual  nouns  referring  to  building, 
and  which  are  to  appear  in  his  specifications  and  letters  of  instruction  during  progress 
<tf  work,  are  matters  of  serious  consequence,  deserving  of  a  glossary  or  short  dio- 
fioDBTy,  such  as  should,  as  the  book-reviewers  say,  '  form  a  portion  of  every  architect's 
library;  " 

1813.  We  have  in  the  title  to  this  Subdivision  used  the  expres^^Bion,  ^^  of  some 
of  the  terms."  This  has  been  done  advisedly,  and  for  the  reason  so  well  stated 
in  the  above  extract.  The  majority,  however,  of  "metropolitan"  building 
phrases  will  be  met  with  in  our  list,  and  also  of  those  which  are  generally  used 
ly  writers  on  the  constructive  arts.  In  this  way,  and  so  fetr  as  they  go,  our 
list  of  "explanations"  will,  we  trust,  be  in  some  degree  usefuL  We  have  in- 
serted a  few  of  the  Scottish  terms,  and  also  of  those  used  in  the  important  dis- 


m  ^Bivoin  (nsed  in  mkHmrr).— The  spiM  be- 
tweon  two  adjoioiiig  stonea,  la  be  flliaid  with 

AsDtHKKTs  (mBBoniy).— The  nipporUng  or  aide 

walk  oF  an  arch  on  su  termtid, 
ABDmsQ  JauT  (iDtarpentry). — Ths  junatliin  of 
two  piocee  of  timber,  of  which  the  flhrea  of  one 
It  right  iuigt»,  or  on  obtUM  aogle  to  those 
aothar.     .'frtjar.  lUiS,  p.  MfU. 
[    Akolk  KU)AT(inplwrtariiij;),— The  pttrtmiirleat 
"leiQlemal  uiglcfunn^  by  the  junctioo  or  tvm 
des  of  the  njom. 
I    AnaUK  oe  Eqitiubridh  in  repose,  in  umterint*. 
— That  aCK-ie  at  which  the  materials  will  stAml 
without  nUppiii);  jown  or  falling.     The  anglca 
for  dlfTorcut  materioli  are  neiumad  lu  be  ua 
foUoWB  ;— 

Fins  dry  and W 

GbmwI -  W 

Earth  lUKbUr  dunp  !!!!!!!!!!!!!  .M* 

The  term,  when  uied  in  oonstnictioD,  ha*  refer- 
euce  to  that  point  to  which  an  arch  can  auaUin 
ilwlf  without  matrinK. 
\  ASGUCorHlrRitTtR  (in  oaipontr;).— The  short 
1  rafUra  uaed  at  the  anglea  of  a  hip-root  fkt 
flgi.  417,  418,  p.  305. 

AnoLI-RAFTEH  (in  catpeotiy).- 

lent  to  "  hip-mflur,"  Si-ari,cl  "  picnil-raflor." 

Aroi'HVnEE.— .Sn  MoDLipisas. 

Apkon  lin  phmibing).— A  term  usoci  in  Scotlind 
equiralent  to  Fldbhino,  which  see. 

Arch  (in  masonrjBnd  bricltlnying).  — The  oorred 
part  of  a  huifdin);  placed  over  aa  opooiag. 
Arches  uaed  in  buildingt  iiro  of  varioua  kinds— 
M  Bomiciroularand  elliptio.  A  "  acheme-arch" 
is  tliat  in  which  the  eomt  or  under  side  is  leu 
than  a  semictrcle.  An  "invert"  or  "inverted 
arch"  hfu  the  arch  deecribod  from  a  coot™  or 
centres  above  the  arch ;  it  is  usually  adDplod  in 
baoements  where  the  fennilation  ia  not  aecmed 
Tery  socuro  A  "  rolieTing  arch"  is  placeii  over 
the  lintel  of  an  opening  to  ease  it  uf  the  pres- 
■ure.  For  a  dascriptiun  uf  the  various  parts  of 
aa  anh,  soe  par.  9ii4,  p.  219. 

AscHlTRAVE  (in  joiner;).  —  The  moulded  part 
flied  round  a  window  or  door  opening,  as  in 
fig.  fil9,  p.  SSI 

Abk  (in  maeonrj).— The  pit  in  which  is  placed  the 
water-wboel  of  a  mill. 

Arbis  (in  joinorj).  — The  comer  formed  by  the 
mooting  of  two  surfaces,  placed  at  an  angle  to 
each  ouier. 

Abr18-Filu:T  (in  slaUngt.— S«  TilttHO- FILLET. 

Abblab  (in  masonry). — The  hewn  stone  used  in 
fronting  buildings  of  a  superior  kind. 

AbBLbts  (in  carpentry).— The  vertical  stripe  of 
wood  or  Muds  placed  at  the  sides  of  an  attic 
room,  diridinK  the  angular  parts  formed  by 
the  dope  of  tho  roof,  and  forming  straight  or 
Tertical  Hides  to  the  apartment. 

ASTBAOA(A—8aib-l>an  which  support  the  frames 
uf  glau.     .Srt  fig.  492,  p.  3S2. 

Attic— iSte  Oarbr. 


Back  or  a  Slatx. — Its  upper  side. 

BACUin, — Wliore  the  slates  l-egin  ta  naimw.  ll* 

slate  placed  on  the  upper  side  of  tlr™l 

slate  is  lermsd  the  baolcer. 
Baokb  (in  earpentty). — Lanesxhire  nuns  liirlk> 
"nriiudnai    rafters  of  a  roof. 

(In  joiBeryl.— VorOcoI  bar»pls«Jh 
Is  of  n  rt.iir  [.-■  sii[.]»rt  Ibe  haii^ 

:,.ns^.  4ei-a.  p,  slri. 

ifmimoriger}-).  — A  nnrth  of  Ei^W 
term  used  te  dengnate  "  strap-hinges. " 

"    joinery).  — TTie  0™!!!!*!" 
{  Iwards  at  the  gibls  J ' 

Scotch  tens  ** 
"lodged  door." 
Bastahd  Sil-oco  (in  plastering).  —  Tliiefr"'' 

BatTkN  (in  carpentry). — Pieces  of  wood  tn  » 
called  which  measure  from  1  to  7  ind*!" 
breadth,  and  j  to  I  ^  inch  in  thickness 

BiDLK  (in  oarpentry).—A  Scotch  term  (quinta' 
to  "tio-boam"'  or  collar. 

Bat.— A  plaster  rib  made  to  repilate  the  losw 
rule  ;  it  is  formed  between  the  screens. 

Bead.— &e  MooLDiNoa. 

BbaD-Bptt  (in  joinary).  — Where  the  b««d  » 
worked  all  round  on  the  edge  of  the  psad. 

BBAD-FLnsH.— Id  this  case  the  bead  u  xAn 
all  round  the  edge  of  the  frame  in  whicb  tbi 
panel  ia  inserted. 

Beau  (in  carpentry  and  imn  -  framing).  —  ^ 
timber  or  beams  placed  horizontally,  to  «»<>>>> 
weights  or  re«st  pressure.  Ste  fig.  323,  p.  !^li 
for  timber,  and  figs,  607-10,  p.  376,  (oc  in* 

Beam-Fillino  (in  masonry  or  hrickworkl.— 'H* 
operation  of  filling  ia  the  ifMuiea  between  tin- 
hers  with  bricke  or  stones,  is  so  called. 

Beau-Filled  |in  bricklaying).- Where  the mttf- 
atioea  between  beams,  rafters,  Jto.,  are  filled  in 
with  bricks  and  mortw,  thqr  an  said  to  be 
"  beam- Ailed." 
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Bbarino.  —  The  upan  or  space  in  the  clear  be- 
tween the  supports  of  a  beam.  The  term  is 
also  used  to  designate  the  hold  which  a  beam 
has  of  the  wall  on  which  it  rests. 

Bearing  Wall  (in  bricklaying  or  masonry). — 
The  wall  which  supports  a  superincumbent 

?art,  and  having  a  solid  foundation.    See  fig. 
92,  p.  218. 
Bid  of  a  Slate.— Its  lower  side. 
Beddino  Bricks. — Disposing  them  horizontally 

in  a  wall. 
Beddino  Timbers.  — Fixintr  various  timbers,  as 

the  linings  of  doors  and  windows,  in  lime-and- 

hair  mortar. 
BiNDiNO-JoiSTS  (in  carpentry).— The  transverse 

beams  of  a  floor,  carrying  the  bridging-joists 

placed  above  at  right  angles.      See  fig.  381, 

p.  293. 
Bindino-Rafters.— iSm  Purlins;  see  fig.  370, 

p.  290. 
Bird's  Mouth.— The  joint  formed  by  cutting  an 

angular  piece  out  of  the  foot  of  a  rafter,  so  that 

it  will  rest  or  abut  upon  the  wall  or  pole  plate. 
Blockings. — The  solid  parts  placed  behind,  to 

strengthen  the  angles  formed  by  the  junction  of 

two  pieces  of  timber,  a  b  or  be,  fig.  996. 

Fig.  996. 


Brestsuicmxr. — A  beam  placed  over  a  void  or 
opening,  and  which  supports  the  wall  over. 

Bricknooging.  —  Filling  m  the  sjtaoes  between 
the  quarters  of  a  wooden  partition  with  bricks 
set  in  mortar. 

Bridged  Gutter.—  Gutters  in  which  the  boards 
are  supported  by  bearers.    See  fig.  443,  p.  312. 

Bridging  (in  carpentry). — The  Lancashire  term 
for  strutting  a  noor.     See  Dwangs. 

Bridging-Joists.  —  The  beams  in  a  floor  sup- 
porting the  flooring-boards.  See  fig.  381,  p.  293. 

Bridle-Joist.— iS^e  Trimming-Joists. 

Bringing  Forward  (in  painting)  means  the  prim- 
ing and  painting  of  new  or  old  work,  so  that  all 
the  surface  shall  have  a  uniform  appearance  on 
being  finished. 

Broached. — A  Scotch  term  in  masonry,  in  which 
the  face  of  ashlar  is  worked  in  narrow  parallel 
horizontal  stripes  with  a  pointed  chiseL 

Building  Beams. — Securing  two  or  more  beams 
together,  in  order  to  increase  the  depth,  form- 
ing a  deep  beam  out  of  two  or  more  shallow 
ones.     See  figs.  376,  377,  p.  292. 

Bull- NOSED  Bricks  (in  brickwork). —Bricks  hav- 
ing one  angle  rounded. 

Bu  R  RS.  — Clinker-  bricks. 

Butmsnt-Cheeks.— The  solid  parts  on  each  side 
of  a  mortise-hole.     See  fig.  340,  p.  284. 

Butt  and  Ben.— A  term  used  in  Scotland  to  de< 
signate  a  cottage  or  house  with  two  rooms,  as 
kitchen  and  bemx>om ;  the  bedroom  end  of  the 
house  is  called  the  ''ben/'  the  kitchen  the 
"  butt." 

Btrb.— Cow-house.    See  also  Shipfen. 


BLOCKIKOa. 


BOLBcnoN  Moulding  (in  joinery). — Mouldings 
which  project  above  the  surface  of  the  framing. 

Bond. — ^The  manner  of  disposing  bricks  in  differ- 
ent courses.  **  Flemish  Bond"  consists  in  form- 
ing every  course  with  headers  and  stretchers 
alternately  ;  **  English  Bond,"  in  forming  each 
eoorse  alternately  of  headers  and  stretchers 
throughout.    See  par.- 953,  p.  215. 

Bond  (in  masonry).  —  Is  placing  the  stones  so 
that  they  lap  one  upon  another,  the  joints  of 
two  below  being  covered  with  the  solid  part  of 
the  one  above,  the  whole  forming  a  compact 


Bond  or  Lap  of  a  Slate. — The  distance  between 
the  nail  of  the  under  and  the  lower  edge  of  the 
upper  slate. 

Bond  Timbers.  —Pieces  of  timber  placed  horizon- 
tally between  the  courses  of  brick  or  stone,  to 
unite  together. 

Boeonr.  —  The  lAucashire  name  for  stall  space 
in  a  oow-bvre  or  stable. 

Boxings.— The  cases  or  recesses  at  the  sides  of  a 
window,  into  which  the  shutters  fold  back.  See 
fig.  514,  p.  331. 

Bkaob  (in  carpentry). — A  strut  placed  at  an  angle 
to  support  another  and  inclined  piece,  as  a  rafter, 
or  placed  between  the  uprights  of  a  partition  or 
framing  to  strengthen  it.    See  fig.  405,  p.  301. 

Sracket.  —  A  small  support  ag^nst  a  waU, 
mnutily  ornamented. 

Sbkaking  Joint.  —  Placing  stones  or  bricks  so 
that  the  solid  parts  of  one  course  shall  fall  upon 
the  joints  of  the  courHe  below. 

Bkbasts  of  a  Chimney. — The  solid  parts  of  the 
wall  between  the  room  and  the  chimney-flue. 

SftEABTS  of  THE  Rtbets  or  REBATES  (in  masonij). 
—A  Scotch  term  equivalent  to  Rbvsalb,  which 


Camber  (in  carpentry). — When  a  beam  is  raised 
in  the  centre,  making  the  upper  side  convex  and 
lower  concave,  it  is  said  to  oe  cambered.  Cam- 
bering is  done  to  strengthen  the  beiun  and  to 
prevent  it  becoming  straight  under  the  pressure 
which  it  has  to  sustain. 

Cant-Moulding  (in  joinery).— A  moulding  with 
a  bevelled  face  is  so  called. 

Cantalivers  (in  carpentry).— The  pieces  of  tim- 
ber which  project  at  right  angles  to  the  w/Uls 
and  at  the  upper  parts,  to  support  the  eaves  or 
gutter  •  boardmg,  are  so  called.  See  fig.  441, 
p.  311. 

Carriage  of  a  Stair  (in  carpentry).— The  beams 
at  the  side  which  carry  the  steps.  See  fie.  456. 
p.  315. 

Casement-Moulding  (in  joinery).— A  "hollow" 
or  concave  moulding. 

Cavetto  (in  joinery). — See  Mouldings. 

Ceiling-Joists.  —  Small  beams  to  which  the 
ceiling  of  a  room  is  attached. 

Chamfered  (in  joinery  or  masonry). — ^The  edge 
or  comer  of  a  piece  of  wood  or  stone  cut  in  a 
sloping  or  angular  direction,  is  said  to  be  cham- 
fered.   See  Splated  Brick. 

Chamfering  (in  joinery).— Cutting  off  the  cor- 
ner formed  by  the  junction  of  pieces  of  timber 
at  right  angles,  so  that  the  edge  should  be  slop- 
ing or  bevelled. 

Checked  (in  joinery  and  masonry).  —  A  term 
used  in  Northumberlaod  and  Scotland,  equiva- 
lent to  "rebated." 

Cheeks  (in  masonry). — A  north  of  England  term, 
equivalent  to  "  jambs." 

CiiiMNET.— iSm  Flues.  Where  there  is  only  one 
it  is  named  a  chimney  "  shaft ; "  where  more 
than  one,  a  "stack"  of  chimneys. 

Clamp  (in  jdnery). — The  cro»-pieoe  oniting  a 


Ol.eADOOl.1  (!d  painliDB).— Tbo  cbeapeM  kind  of 
painting  ia  so  called ;  the  IiuIcb  nre  flnt  Ailed 
up  <ritli  putty,  then  a  cmt  of  iitiitin(r  ami  liu 
ia  ipTfln,  tba  whalo  finishwl  with  a  coat  of  Icud 
oil-wloiU'. 

Ctltsataiiii  Nau^.  —  Bsoillns  hook  Uio  cndi 
which  pm  Uiruu^  to  the  reTorse  aida  ot  the 

D  plMtering-). 

liiUB  anil  Loir  UBoJ  in  Uiuitiuy,  luij  luso  ui  uw 

Srrt  toiiR*  of  jjluatcriu),'. 
Coat  (in  plasteriiig  and  punting). — B^ng  one 

layer  of  plaeter  or  paint. 
CocK-Bba [),—*■«  MoL-LDCNOa. 
CODDINON  (in  masunryl.— A  Scotch  term,  desig- 

natjug  the  footings  of  the  janibe  of  KTuund  Buor 

chlmney-plecea. 
COLLAU,^ — The  horiioDtal  piDce  irhich  coonects 

rafter*  at  any  place   above   their  ends  —bte 

CoLLAK-BiAUS  (in  coqwntry).— The  hon/ontal 
queen-posta  and  raften.     ^c  hg  4(XI,  p    "" 


frsme,     .riv  figs.  eS6.  i:<J7,  &  405. 
CBOW-BTHrri  (in  ina«onry).— 'rbempiDgofi^ 
in  the  farm  of  Oep*. 
~"  " —  ""  oarponlry). — A  tonn  (.inlnlitl 

Cona-Rociif  tin  earpentrj'),  — A 

St*  flg.  421,  p.  aon. 

CuMail  8tIp  (in  joi aery). —The  lo«»rt  ihr  <i 
a  ■taiimue,  the  outer  end  of  wUcb  it  uwU; 
fcinnod  apimJly. 

-  \jti  MoCLOiNoa 

ModUMMU. 


DCAPUmra. — A  Scotch  lenn  e(|ui>aln)t  to  h* 

DxAi.  (in  joinenl.  — The  Btno'lard  tl>i«kDw' 

dooU  ia  li  ineli,  ataodard  luugtli  1:1  IvU  <*a> 

brvwlth  9  idohea. 
Dot-LKuOEli  Staim  (in  cnrpentryK— Stiirt  k 

wbicb  there  it  no  well-hole. 
DoOKH  liu  carpeolry).— A  Sootoh  tflTtn  (nr  mi 

bricks  b>iilt  into  uie  mil  at  interrali  le  nnf" 

nalhi  fur  itandaiTla.     fiit  N(»GS, 
nooK-PKAME  (in  j^Dery).— The  cadnc  «t  iilM 

into  vhioit  it  ihuU.     Sk  fig.  47^  j>.  Sit, 
Doors.— .^  flga.  4&I-S6,  p.  317. 
DoKMEK  WiMDow.— tJanf  in  a  roof  ta  fi^  M 

attlo  1  the  frune  a  «et  Terti^Uv,    ^  >(.  A 

p.  sm. 

"—    'in  plnstcrin^l.— PulchM  of  plkMrt  lfa*i 


n  Ihul 


I  v(  n. 


a,  3fll. 


-The 


1   the 


jiBnil_. 

DoDBi.E-Ili'KU  SahBes  (in  joinery).— Wial^ 
in  which  the  upprr  and  lower  Basbea  an  ibb 
BusponJed  by  linus  nnil  weights. 

Drao. — A  tool  used  in  miwanry  to  woik  Ih 
surface  of  f reoatono,  consistini  of  a  thio  M' 
blade,  witli  fine  teeth  on  one  of  iti  edg« 

Draoon  Tie  oh  Piece  |in  carpentry).-Tb« » 
gular  piece  placed  near  the  junctien  of  f* 
wall-plates,  to  support  the  end  of  tl.e  lup-n"* 
in  a  hipped  roof.     Sii  6g.  411,  p.  Strl 

DniiT  |in  maeonryl.-The  boriiontal  thral  * 
an  arch  upon  the  butnjeat  walla. 

■  ing).  —Making  gutter*  or  W; 


the  di 


by  turning    up    I 
putting  the  other 


the   edge  of    < 


support  b( 
ping  of  n  gable  end,  and  tl 
«  called,  anil  which  aerre  . 


Cornice.— Conga rios  of  moulding*  which 
or  finish  any  oompoeition  eitemaJly  or 

ConNTkR  Lath,— The  third  lath  placed  bi 


Drop-Stout.— iMicaahiro  term  for  the  "d»f 

apoul"  or  "  rain-water  trunk,"  leading  of  iW 

water  from  guttete  to  draina. 
DnovKD  (in  magoory).- A  term  used  inSnilhBd 

to  designate  tooled  flat  work. 
DUBWNQ  OCT  (in  bricklaying).- Where  tli«  "^ 

'■""'"  ■'  'a  levelled  for  ptatwiXW 


DWA.VU 


igtitea. 


CODPLE.^  (in  c«rponlry).—Raftor»fmmcd  together 
in  pairs ;  a  tie  is  imuolly  provideii,  uniting  Choir 
feet,  the  whole  forming  one  of  the  aimplest 
forms  of  truss.    5«  Sg.  403,  p.  30a 


which  project  over  the  waU. 
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Elbows  of  ▲  Window  (in  joinery).— The  two 
side  panels  under  the  front  shutter. 

BXT£RNAL  Ck)RNBRB  (in  masonry).— The  Scotch 
term  equivalent  to  Quoins,  wluch  see. 

ExTRADos.  — The  upper  or  convex  part  of  an 
arch.    Set  fig.  195,  p.  219. 


Frahed  Door  (in  joinery).  —  8e$  fig.  469,  p. 
317« 

Frames  (in  ioinery).— The  wood  casings  or  lin- 
ings round  door  and  window  openings. 


Facihqs  (in  joinery). — The  linings  of  woodwork 
which  cover  the  rough  surfaces  of  interior 
walla. 

Fang. — The  narrow  part  of  any  tool  which  is 
inserted  into  the  handle. 

Feather-edoed  Boards. — Boards,  one  edge  of 
which  is  thicker  than  another.  They  aro  used 
for  covering  the  sides  of  sheds  or  of  wooden 
roofs.    Sf€  fig.  589,  p.  370. 

Fillet.— <S^  Mouldinqs. 

FiLUNO-iN  Pieces  (in  carpentry).  — The  short 
timbers  of  a  roof,  or  the  studs  over  the  door- 
head  of  partitions.  See  €e,  fig,  386,  or  i  i,  fig. 
884,  p.  295. 

Pine  Stuff  (in  plastering).  —  Is  composed  of 
slaked  lime,  sifted  and  mixed  with  hair,  and 
sometimes  fine  sand. 

First  Coat  (in  plastering). — This  is  known  by 
various  terms ;  whero  in  two-coat  work  the 
first  coat  is  laid  upon  laths,  it  is  termed  "  lay- 
ing," if  on  brick,  "rendering;"  if  three-coat 
work,  it  is  called,  if  laid  on  lath,  **  pricking 
up ;"  and  "  roughing  in,"  if  laid  on  brick. 

First- Piece  (in  cari>entry).  —  Lancashire  name 
for  the  ridge-piece,  as  j',  fig.  406,  p.  301. 

Float. — A  tool  used  in  pla^ring  to  bring  the 
second  coat  of  three-coat  work  to  a  fair  sur- 
face. 

Floated  Lath  and  Pijlster.— Throe-coat  work 
for  pi^pering.  The  first  coat  is  termed  **  prick- 
ing up,"  the  second,  "  floating,"  the  third  ooat 
Is  pricked  up. 

Floated  Work  (in  plastering).  —Work  "roughed 
In"  or  "  pricked  off,"  floated  and  set 

Floors.— ^Sfe  figs.  380-82,  pp.  292,  293. 

Floor  of  a  House  (in  plana).— In  Scotland  the 
"first  floor"  is  the  ^round-floor;  in  England 
the  term  is  used  to  designate  the  "  bedroom" 
or  "  second  floor"  plan.  In  ^gland,  in  a  house 
of  three  storeys,  the  first  bedroom  floor  is  some- 
times called  "  one  pair  plan ;"  the  second,  the 
"  two  pair  plan."  In  all  plans,  theground-floor 
is  termed  the  "ground-plan."  'nie  "cellar- 
plan"  shows  the  accommodation  below  the 
ground-floor.  Cellars  are  rarely  used  in  Scot- 
umd,  except  in  towns. 

Flues  or  Funnels  (Vents,  *S^o«irf).— The  tubes 
or  channels  formed  vertically  in  walls  to  carry 
off  the  smoke  from  fireplaces. 

Flushings  (in  plumbing). — Pieces  of  milled  lead. 
Thev  are  fixed  round  the  edge  of  lead  gutters 
or  Wits— one  edge  being  fixed  into  the  brick- 
work, the  other  edge  being  dressed  over  the 
lead.  Flushings  are  also  uMd  round  chimney- 
stalks,  hips,  ridges,  &c. 

Footings  (m  bricklaying  or  masonry).  —  The 
lowest  courses  in  a  wall;  they  project  out  be- 
yond thickness  of  the  same,  so  as  to  give 
ample  bearing  surface.  See  fig.  150,  p.  208, 
and  fig.  177,  p.  215. 

Foot-Pacb  (in  joinery).— The  landing-place  at 
the  end  of  a  fiight  of  steps  in  a  stair. 

Foundation.— ^<  figs.  147, 148,  p.  207. 

Framed  and  Braced  Door  (in  jomery).— Sse  fig. 
466,  pi  317. 


Gable. — The  triangidar  finish  to  the  end  wall  of 
a  house. 

Gable  Coping  (in  masonry). — The  stone  coping 
of  the  gable  of  a  building  terminating  tiie  slate- 
work.    See  Skew. 

Gage  (in  plastering).— A  mixture  used  for  form- 
ing mouldings,  and  for  the  last  coat  of  ceilings ; 
it  IS  made  either  of  plaster  and  course,  or  plas- 
ter and  fine,  stuflf. 

Garret. — An  apartment  next  the  roof  of  a  house, 
in  which  the  ceiling  is  inclined  to  the  aides. 
It  is  sometimes  used  as  synonymous  with 
"  attic,"  which  designates,  however,  or  should 
designate,  an  apcirtment  next  ^e  roof,  in 
which  the  ceiling  is  tquare  to  the  sides  of  the 
room. 

Gathering  (in  bricklaying).— The  narrowing  of 
the  fine  above  the  fireplace  opening,  bringing 
it  into  the  proper  dimensions  of  the  flue. 

Gauge  (in  tiling). — The  distance  between  the 
first  and  the  third  laths — ^the  second  lath  is 
placed  between. 

Gauged  Arch  (in  bricklaying). — Has  the  bricks 
of  which  it  is  composed  radiating  from  the 
centre. 

Giblet-Check  (in  masonry). — A  term  used  in 
Scotland  to  designate  the  "rebate"  or  "  check^ 
cut  in  the  jamb  and  lintel  of  the  door,  to  admit 
of  the  door-frame  falling  into.  See  d  e,  tig.  545, 
p.  353. 

Girder.  —  In  a  framed  flooring  the  beam  of 
lai^^est  dimensions  supporting  the  binding- 
joists.    See  a,  fig.  382,  p.  293. 

Graining  (in  painting).— Imitating  the  surihoe 
of  expensive  woods  in  paint  is  so  called. 

Gruip. — The  Scotch  term  for  the  gutter  running 
along  the  fioor  in  front  of  cattle  or  horse 
stalls. 

Grooving  (in  joinery).— The  cutting  out  in  the 
edge  of  a  piece  of  timber,  of  a  part  rectangular 
in  section. 

Ground-Plate  (in  carpentry). — The  lowest  beam 
in  which  the  mortise-holes  are  cut  to  receive 
and  support  the  upper  timbers. 

Grounds  (in  carpentry). — Pieces  of  wood  built 
into  the  wall,  which  receive  the  nails  used  for 
fixing  the  linings.  To  give  a  hold  to  the  plas- 
ter, they  should  be  grooved  on  their  outer 
edges. 


Hacking  (in  masonry).  — Where  the  stones  in 
a  wall  are  not  of  uniform  size,  and  the  beds 
thus  on  different  levels,  the  irregularity  in  the 
courses  thus  formed  is  named  hacking. 

Half-Space.— iSw  Foot-Pace. 

HAMlCBiiS. — ^The  term  used  in  Scotland  to  desig- 
nate the  arrangement  for  sheltering  store  catUe, 
consisting  of  a  small  shed  with  a  small  court 
attached. 

Hammer-drsssed.— Stones  are  so  when  trimmed 
with  the  hammer. 

Handrail  (in  joinery).— The  rail  at  the  side  of  a 
staircase,  placed  next  the  well-hole,  b  e,  fig. 
998 ;  a  is  section  of  a  handraiL 


tonther,  Uiat  tr. 
fltber  by  Ifttaral  premnn.     Sh  tif.  iSII.  p.  91 
JooGLE-nETE  (iiiiwcpentiyl.— ^Ths  foMof  «ri ' 
□r  Tertica)  dmber  wbich  is  berallod  to  n< 
tbo  feet  of  the  iucliiial  itratn.     Sf  i,  fir.  Wi, 
p.  301. 
"""■■ —      ^ —  description  of  the  ^ 

intr  timben  toeMha,  m  [u- 
„     .  )  1168,  pp.  2SI-90. 

JoiRTii  im  cirpetitni. — HorisaobJ  bwmaMiO)' 
port  ths  flooriDe-'tKuHspUml  MnlhlUi*] 

iore  tram  aaei  atliir,  ttai 

naiag  upon  llxi  wslli. 


plaoed  at  rivbt  sni^eB  ta  the  fww  or  length  of 

the  walj.    Id  muonrr,  it  doDotfis  Ibe  stones 

which  nro  plai-o-1  with  their  Krestcot  length 

tninworseljr  to  the  wall.     Srr  a,  fig.  179,  p.  214, 
HE*HT■Bo^D  (in  mnaonrj).— The  lapping  of  one 

Htono  al>ove  two  otbera,  forming  together  the 

thicknon  of  the  wall. 
HlP-Rooi'  (in  oMpontiy).  —  In  thi«  fonn  of  poof 

tbe  enda  ant  inolined  at  the  mme  angles  u  tbe 

■ida*.    .Sm  %.  302,  p.  297. 
Bod. —A  ihint  angled  trough  with  a  handle,  tor 

cuTTiog  mortar  upon  the  nhotililcr. 
HuLEIKiI  (in  Hiatingl.— Making  tlie  holeiinBlata 

for  tbe  insertion  of  noils. 
Hollow  Wall.— Walla  cither  of  brick  or  of  stone, 

having  a  central  cavitj'.     .-iw  Hg.  Ifl7,  v.  ^". 

In  Botoe  cases  tboj  aro  forraod  of  hollow  bricks. 

Sa  Sg.  -itll,  p.  •^■2i. 
HoDBiNas  (in  carpontrf).— The  spaces  made  m 

the  timber,  into  which  other  pieces  ore  iosurted. 


iMPoaT  (in  roasonrr). — The  upper  part  of  a  pier, 
from  which  the  erch  spring. 

1n-Band  <^n  maRonr?).— A  term  used  in  Northum- 
berland and  Scotlnnd  to  dosiennte  a  "  header." 

iNTEH-JoiBT  (ic  Carpentry), — Tbo  space  between 
two  contiguous  joista. 

Intertie  (in  carpentr;).  — The  horizontal  timber, 
as  (  r,  Gg.  SSa,  p.  'Je&,  placed  between  tbe  sill 
d  c  and  the  bond  a  b. 

Intrados  (in  mssoary). — Tbe  under  eido  or  con- 
oaVB  portion  of  the  arch.     Sit  fig.  195,  p.  219. 


JaCK-RiITKM  (ineanientry).-  The  short  rafters 

which  are  used  in  Slline  in  the  Hpaces  at  the 

hip  of  a  roof     Sie  fig.  ilS,  p.  305. 
JaMB-Limah  (in ioiDery).~The  lining  to  jambs, 

or  sides  of  window  or  door  openinga. 
Jaubb  (in  bricklaying  and  masonry).— The  Terti- 

caJ  sides  of  any  aperture,  as  door  or  window. 


Kkts  (m  joinery  I— RecCT  of  wood  l»t  hHu  Ito 
back  of  a  number  of  pieoM  to  prwmt  ttw 
from  warping  or  twisting. 

Kev-^miiB  (in  masonry ).— The  oeDtre  iKom  ti 

Kiaa-PosT  (in  carpaDtry).— The  cmtial  tint* 
in  a  roof-tmas,  Baainst  the  font  of  »hit4  tti 
.  abut.    Sitti.  Gg.  «M,  p.  901. 


LaXIMKO  |in  carpenlry).— ThopnrtofasUiira* 

lerel  with  tbe  floor  of  tbo  room. 
Latb-Brti'kb.  —  Bricks  of  ilimeoaions  kipr- 

£2  inches  by  6— than  the  ordin&ry  nu. 
LATn-LAtKD  AI!D8n(bplB<tBTuucl.— lUtraB 

aed  to  dosigDBte  t ■  --■'-  '- -^-' 

last  is  roughened  o' 


worts,  in^k** 
roughened  or  scored. 

Laths  (in  plastMiog). — Stiifs  of  weod  arilri* 
the  ceilmg-joiet*  of  floors  and  lbs  m** 
timbers  ot  partitions.  Tbe  latht  are  not  (W 
clotfo  up  edge  to  edge,  but  bsve  !p«*  !■■ 
between  :  into  these  spaces  the  raort>r^|>^ 
ed,  and  fomiH  a  key  by  which  it  is  ttuW 
to  the  face  of  ihe  latWork.  UthshatsM"; 
cnt  dBKignntions,  as  "  single  hith,"  "  Isth  ■» 
half,"  Hod  '■Ji..ublo  Jfllh.^-  The)- titilf'l 
dilFerent  lengths,  as  "  three"  and  "fonrlM 

LATtNO  (in  pUstoring).— The  pladng  in  ol  * 
first  coat,  the  surface  of  which  b  rmgiMH 
wilh  a  broom,  not  scored. 

Lean-to  Roof.— ^*  Pk.vt-Eoof. 

LeboED  AXii  Braced  Door  (in  joinery). -SnlS' 


E  DUOR  (in  ioineiy).— .Str  fig.  461,  p.  !1' 
RS  (in  bricklaying).— The  horiioalilp* 
B  Usheil  to  the  upright  standuili 


support  the  putli^s. 

Lenothenino  Tlmbehb.  —  For    illuitrstifiM  ," 

methods    of    lengthening  timbers,    ot**"" 

known    as    "  scarfing,"    see    figs.  SiHS,  f? 

asi-4, 

Lewih  (in  masonrr).— An  iron  key  fitUil  in" 
a  wedge-shaped  bole  made  in  the  upper  for 
face  of  a  large  stone,  by  which  the  nms  0°  " 
lifted.     .Stt6g.  157,  p.  211.  , 

Lihb  ASD  H*m  (in  plastering).— A  compoori  " 
lime  and  faair  used  for  the  fint  coaC 

Lintels  (in  carpentry).— Short  pieces  of  iin"" 
placed  horiiontally  o*er  an  opening  ins"™ 
the  ends  having  tiearings  in  the  wall. 

LocvRE  OH  LoFFEH  B0A.11OS  (in  joinerj).--^ 
number  of  boards  placed  in  a  Tcnlilator,  p**- 
lei  to  one  another,  liut  inclined  to  the  boriB" 
at  a  certain  angle.  This  angle  in  some  instis^** 
is  ehaogeable  at  pleamro,  the  boards  t*'*! 
fitted  into  moTable  ^e-friooea. 


LowEB  Rail  (Id  joinwr).— The  bottom  nil  oF  & 

Ltino  PamSL  (Id  Joinery).'— The  panel  of  >  dcwr 
in  whibh  the  gnin  of  the  wood  ia  placed  hotuon- 
tolly. 

X 

HlHBABD-Roor  (in  ottrpeutiy).— Alw  tetmed  a 

CvltB-ROur,  vhicb  aee,  fig.  42],  p.  306. 
HaBoehts  (in  joineiy).— liio  flat  parte  of  Uie 

itflu  or  null  ot  doon. 
Haroih  [iDJoiQetyJ.— ^(rfHiHaiNTH. 
Hahoin  or  A  COCBBE  (in  aUtiiiR).— Those  pnrts 

ot  the  itatei  which  an  expoMd  to  the  weather. 
Middle  akd  Middle  (ia  carpontr;).  —  A  Nor- 

thumherlacd  torm,  equiraleat  to  "  from  centra 

UiDFEATHEB  (in  briekwoTlt).  —  Tho  ■»"«<  of  a 
ohimueT.  in  Lancsahire  w>  called, 

KlIBE.— Two  pieces  of  wood  having  equal  an|;les, 
or  the  aides  fomtlmr  equal  inclinatioaB,  and  the 
two  aides  so  joined  together  as  to  make  an 
angle  double  of  that  of  either  pieoe.    Utt  fig. 

Fig.  >l». 


recta;"  fig.  1010,  the  Roman,  and  fl 
the  Oreoion  "  OTnm-reyenia ; "  fig.  V 
"ogiie;"  fig.  1013,  the  "oongeo,"  or  *' 

C"      Where  a  bead  proJKla  from 
,  ai  In  fig.  1002,  It  ii  wllsd  a  "  ooo 

FItt.  1003. 


. .   .  le  placed  n 
bearth-aloDes. 
MOSTABL— A  miiture  of  lime,  aanil,  and  waldr ; 

for  proportiani  see  par.  532-3,  p.  141. 
HORTIHE  (in  cntpentr;).— An  i^erture  made  in  a 
timber  to  receive  another  piece,  which  ia  termed 
the  tenon.  <S^«  fig.  340,  p.  284. 
HoCIJ>iKaH. — Profllea  of  Ttu-ious  cuirea  ;  tberare 
nunod  OS  follows:  fig.  1000,  tho  "  Gllet:''  fig. 
1001,  tho  "bead"  or  astragal;  fig.  1002,  the 
Roman,  and  tig^  1003,  the  Oreoian  "Scotia;" 
,  the  Iloman,  fig.  1005,  tho  Orecinn 
"  fig.  lOOU,  the  Roman,  and  Bg.  1007, 
inn  "  caiotto"  or  "  hollon  ;"  flg.  1008, 
an,  and  fig.  1009,  the  (Jrecian  "  cyma- 


flg.  1004,  t 
tbeOm 


_i2,  tb> 
mphy. 


T 


FijT.  looa 


Kltf.  1 


Mi:u.io!(  (in  mMoorjr  on')  joiiu)i7).~Th(TBlli>l 
bar  or  Btona  or  nuod  dividiiic  twu  (WBibU 

Ipiwaiilli 


ftoto  ooub  athw.     Stt  fig.  «Kfl.  |i.  SHi. 
Mcutnm  lin  joinairL  —The  rertjujl  "'— 
oantra  of  ■  door  bel 
474,  p,  818. 


NiKEB  FLiiiiBTya  (in  carpcntrtl,— Tho  iwik-t"' 
pcisod  liuiLer-wurit  cjf  s  fluor,  beSeio  ihc  Wd- 
ing  and  calling-ioiBts  are  placed  dim. 

Natural  or  QuaHRT  Bed.  —  The  pooli*  » 
which  itotiea  Uf  ori^oall}- ;  the  lomini  tali 
either  Tcrtical  or  horiiontal. 

NlwtL  (in  joiDoiTl.  — In  doe-lejfged  Mi* 
tbo  post  wbera  the  •rinders  terra inale,uil^ 

S"fig.  ion. 
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entry). — LanoaBhire  name  for  wood- 

X— The  board  fixed  to  the  side  of  a 
hioh  notches  are  placed  to  receive 

the  treads  and  risers  of  a  staircase. 

p.  315. 

e  Scotch  term  in  masonry,  in  which 
ashlar  is  gently  grooved  vertically 
arp  end  of  the  hammer. 


icklaying).— The  part  of  a  wall  which 
from  the  general  line  or  fiice  of  wall 
he  thickness  of  the  wall  being  re> 
e  it,  either  on  one  or  both  sides, 
nery). — A  moulding,  the  outline  of 
rmed  of  two  curves  in  contrary  direc- 
Mouldings,  fig.  1012,  p.  542. 
LLED  Stairs  (m  joinerv).  —  Those 
)ctangular  well-hole,  ana  which  are 

0  several  flights. 

1  masonry). — A  term  used  in  North- 

and     Scotland,     equivalent    to 
',"  in  the  building  of  a  wall. 
jQery). — A  moulding  described  by  a 
I  circle.    See  MoULDUias,  figs.  1004, 
1. 


>entry).— Lancashire  name  for  PuR- 

see. 

{reast-wall  at  the  sides  of  bridges,  or 
he  top  of  wall  to  hide  roof. 

(in  brickwork). — Laoing  the  inside 
^ -flues  with  a  mixture  of  cow-dung 

in  carpentry). — See  para^phs  1183- 
t-96,  for  various  illustrations  of  these, 
ii  (in  bricklaying).— The  wall  which 
;)  atljoining  buildings. 
yor.—See  fig.  393,  p.  297.    The  term 

the  text,  p.  32,  paragraph  185,  as 
IS  with  "hip-roof,    corresponding  to 
c  d,  fig.  392,  p.  297. 
in  carpentry).— A  lean-to  roof.    See 

297,  also  fig.  397,  p.  298. 
>NE  (in  masonry). — A  stone  of  suflB- 
:h  to  stretch  across  the  entire  thick- 
•all. 

—A  Scotch  term  for  Paviuon-roop, 
tion  of  which  see  fig.  393,  p.  297. 
arpentry). — A  Scotch  term,  equiva- 

"  hip-rafters  "  of  a  roof, 
asonry).  —  The  walk  between  aper- 
•ids. 

Arch  (in  brickwork  or  masonry).— 
flj  height  from  the  line  of  springing, 
e  under  side  of  arch,  at  6,  fig.  195,  p. 

Roof  (in  carpentry).— The  angle 
'  the  rafters.     When  the  length  of 

is  equal  to  three- fourths  of  the  dis- 

een  inside  of  widls,  the  pitch  is  said 

nmon  pitch.** 

Roof  (in  carpentry).— The  angle  or 

of  its  sides. 

plastering).— A  material  used  for 
e  mouldings  and  attached  ornaments 
&c. 

D  masonry).— A  square  moulding,  the 
of  which  is  considerably  less  than  its 


Plati  (in  carpmitry). — As  a  wall-plate,  a  horison- 
tal  piece  of  timber  laid  on  the  wall,  on  whiph 
to  loin  a  tie-beam,  a  joist,  &c.    See  par.  1150, 

Plinth  (in  brickwork  or  masonry).— The  part  at 
the  base  of  a  building  which  projects  beyond 
the  line  of  wall  above. 

Plough-Groove  (in  joinery).— <S^  Tohoub,  as 
also  fig.  997,  p.  538. 

Plugs  (in  carpentry).— Pieces  of  timber  inserted 
in  a  wall,  to  which  the  joinerwork  is  attached. 
They  are  sometimes  called  wood-bricks;  also 
docks,  in  Scotch  terms. 

Pointing  (in  bricklaying).— Filling  up  the  spaces 
between  the  joints  of  external  brickwork  with 
putty,  cement,  or  plaster. 

Pole- Plate  (in  carpentry). — The  horixontal  piece 
of  timber  in  a  roof-truss,  against  which  the 
feet  of  Uie  common  rafters  abut.  See  par. 
1207,  p.  300. 

Prickino-up  (in  plastering)  is  a  term  used  to  de- 
scribe the  first  coat  of  "  three-coat'*  work. 

Principals,  or  Principal  Rafters  (in  carpen- 
try).— The  inclined  pieces  of  timber  in  a  roof- 
truss  which  support  the  purlins.  See  pars. 
1207,  1208,  pp.  800,  801. 

Pugging  (in  carpentry).— An  operation  which  has 
for  aim  the  d^idening  of  the  sound  passing  from 
one  apartment  to  another  througn  the  floor- 
ing. To  the  sides  of  the  joists,  near  the  bottom, 
narrow  fillets  of  wood  are  nailed ;  these  are 
made  to  support  cross  pieces  of  split  wood, 
forming  a  species  of  floor,  on  which  is  laid  a  mass 
of  mortar  mixed  with  the  cinders  of  a  smith's 
fire.  Same  as  the  Scotch  term  Dkatenino, 
which  see. 

Puncheons  (in  carpentry). — ^The  short  timbers 
placed  above  a  void  in  a  partition  ;  as  i  t  in 
fig.  884,  p.  295.  They  are  sometimes  called 
"  filling-in  pieces.*' 

PURUNS  (in  carpentry). — The  horizontal  timbers 
in  a  roof-truss,  which  rest  on  the  principals, 
and  support  the  common  rafters.  See  pars. 
1207,  1208,  pp.  300,  301. 

Putlogs  (in  bricklaying). — The  timbers  which 
are  used  to  support  the  scafifolding  employed 
in  raising  brick  walls.  One  end  of  the  putlog 
is  inserted  in  the  wall,  and  the  other  lashea 
vrith  a  rope  to  the  vertical  poles  placed  at  the 
required  distance  from  the  walL  When  the 
building  is  finished,  and  the  scaffolding  taken 
down,  uie  holes  left  in  the  walls  when  Uie  put- 
logs are  taken  out  are  filled  up. 


Quartering  (in  carpentry).— The  stud-work  of  a 
partition  is  so  called. 

Quarter-Pace  (in  joinoir). — ^The  landing-place 
at  the  end  of  a  flight  of  steps,  at  the  angle,  or 
where  the  direction  of  the  two  flights  turns. 

Quarters  (in  carpentry). — The  Lancashire  name 
for  Studs  or  Standards,  which  see. 

Quarters  (in  carpentry). — The  vertical  posts 
bounding  t^e  framework  of  a  partition,  as 
those  between  the  "  sill "  c  d,  and  "  head  "  a  b, 
fig.  884,  p.  295. 

Queen-Post  (in  carpentry).— The  vertical  timbers 
in  a  roof-truss,  in  which  the  king-poet  is  dis- 
pensed with  in  order  to  give  a  central  qmce,  as 
the  timbers  A  A,  fig.  407,  p.  801. 

Quirk  (in  joinery).  —The  groove  e  between  a  bead 
a  and  the  solid  wood  b,  fig.  1015 ;  in  fig.  1016  is 
a  "  doable  quirk,"  round  the  bead  a.. 
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aeainit  whicb  ths  commDii  rafters  »  i/  abut. 

Stoors.— The  Scotch  term  for  Ibo  ridga-polo  oU 


BiSIBS  (in  ioinorv).— The  Tortical  jiart 
/ 1,  fig.  hi,  p.  315,  of  Btaira,  tto  b 
parts  Seiag  tormo'l  "  troodi." 

RoAK  (*dHi<*1.— Tho  gutter  of  wood,  i 
or  iron,  plnced  honeuth  the  eaveH  of  : 
catch  tbe  rain-water. 

Roofs  (in  OBrnsntryl.  — ForTarictios  of  i 
para.  llB3.y,  pp.  'J!*",  '19i<,  and  Pinto  > 

Biiuaa-OiHT  (ia  pliu<toring).—A  aiatoi 
fbr  liaiBbitig  tbe  out«iilo  of  wnJla.  ' 
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BAfTDts  (in  eoipentry).— The  inclined  timben  of 
a  roof:  they  an  of  thrve  kinda,  "  prinoipnl 
r«ftmr«i."M//,  fig.  MS,  p.  SDl :  "coromon  rnf- 
tera,'*  aa  y  o,  fig.  i05  ;  and  "  hip-raftcr^"  aa 
a  a,  fig.  ill,  p.  aw. 

lUnauiiaBtin  carpeDl)7),  — A  term  uied  in  North- 
tunberlBuil  tu  dosignato  CEiLlXOnruiiiTH,  which 

JtAooLHiGS. — A  Sontch  term  tor  tbu  groove  made 
in  the  face  of  a  waII  to  admit  thu  aide  or  top 
Blate*  of  a  leau-to  roof,  for  the  aaka  of  belDg 
watertight. 

lUiLSor  A  DooH  (In  joineiy).— .*(ag.  *71.  p.  318. 

BlHATB  (in  joinery). — The  rectangular  piece  out 
awk*  from  tbe  edge  of  hoard,  B»e  e,  fig.  4U4, 


lioinerj-l.-astflg.  «8,p.a. 
SaeB-WimdoW  (in  joinery).— 0  adf.tf.  Ifl],i 
tamed  tbe  "  ausiag"  of  IJ»  iw^-fruMiO 


loaonrvl— A  Boolcb 

wbi>:h'BM. 

n  plaateringl.— This 


p  JoiKT  (in  carpontij),— ^  par.  IISS,  p- 
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Mouldings. 

oinery).— The  curved  or  spiral  top- 

>  the  handrail  of  a  stair.    See  CuB- 

in  masonry).— A  Scotch  term  for  the 

>  of  a  door  or  window,  or  the  vertical 
lU. 

-See  Pent-Roof. 

Lancashire  term  signifying  the  cow- 

(Btre. 

INO  (in  joinery).— The  boxing  for 

tie  shutters  of  a  sash-window.     See 

X)W. 

ionnr). — The  term  used  in  Scotland 

«  the  gablo-ooping  of  a  roof.    See 

INO. 

a  joinery).— The  boards  surround- 
»m  at  the  floor  loveL    See  fig.  521, 

jnmongcry). — A  Scotch  term  equi- 

latch.'^ 

A  window  flush  with  the  roof. 

Scotch  term  for  the  inside  upper 

f  a  window. 

isonry).— The  under  side  of  an  arch, 

195,  p.  219. 

(in  carpentry). — Lancashire  name 
JEAN-TO,  or  Pent-Koof,  which  see. 
cashire  name  for  drain. 

Arch  (in  masonry). — Its  greatest 

d,  fig.  195,  p.  219. 
in  carpentry).- The  simplest  form 
roof  of  two  rafters,  asaa,  dd,  flg. 
,  without  the  "collar"  e. 
rpentry).  —  Lancashire   name   for 

N8. — The  particular  terms  upon 
ontract  is  agreed  on.      See  Con- 

3K  (in  brickwork). — A  brick  with  a 
)mer8  bevelled  off. 
lURSEA  (in  masonry). — The  stones, 
195,  p.  219,  from  which  the  arch- 
pring. 
rRDTS. 

tRACKETTED. — Stairs  provided  with 
11-holo.  The  steps  are  housed  into 
!ide  in  the  string-boards,  beyond 
ict  the  enils  of  the  treads  and  risers ; 
these  being  concealed  with  brackets, 
tal  pieces. 

K>g-Leugbd  (in  carpentry). — In  this 
-e  supported  at  one  end  only  by  the 
>ther  Doing  carried  by  a  piece  of 
3d  the  string-board.  A  dog-legged 
IS  no  well-hole. 

Jeomethical.— The  well-hole  is  in 
;  the  stops  are  supported  at  one 
wall,  into  which  they  are  inserted, 
other  they  are  mutiially  supported 
}ne  upon  another, 
in  carpentry).  —  Scotch  term  used 
e  the  "  stud's,"  or  upright  timbers, 
«8,  p.  294. 
—See  Traps. 

(in  carpentry).  —  A  term  use<l  in 
)r]and  to  designate  the  quartering 
n  partition. 
OWE. — The  Scotch  term  for  a  dormer 

ILL  (in  oarpentr}'). — A  piece  of  tim- 
d  upon  the  upper  side  of  the  tie-beam 
},  p.  800,  abutting  against  the  struts 


Stretchers  (in  masonry  and  brickwork).— The 
stones,  as  0  o,  fig.  151,  p.  209.  or  the  bricks^  as 
a  a  a,  fig.  185,  p.  217*  which  extend  longitu- 
dinally along  the  wall. 

Strots  (in  carpentry). — The  inclined  pieces  of 
timber  g  g^  ng.  406,  p.  301,  in  a  roof- truss 
which  support  the  principal  rafters  / /•  the 
lower  ends  abutting  against  the  foot  of  king- 
post««. 

Struts  (in  carpentry).— Pieces  of  timber  placed 
between  the  joists  of  a  floor  to  strengthen  it. 
-*«par.  1177,  p.  292. 

Studs  (in  carpentry).— iSe;  Standards. 

Studwork  (in  carpentry).  —  Framework,  as  the 
quartering  of  a  i^rtition. 

Styles  of  a  Door  (in  joinery).— ^Sie  a  a,  fig.  470, 
p.  818. 

Summer-Stones  (in  masonry).— iSw  Corbels. 

SURBASE  (in  joinery).—^  Skirting. 

SwoRDED  (in  joinery).  —  Inncashire  name  for 
"  lodged." 


Tail  of  a  Slate.— Its  lower  end. 

Tenon  (in  joinery  and  carpentry). — Set  d,  fig.  840, 
p.  284. 

Three  -  ooat  work  (in  plastering).  —  First, 
"roughing  in:"  second,  " floatmg ; ^  third, 
"finishing." 

Through-Band  Stone.  —  Covers  the  breadth 
of  the  wall  in  the  middle  of  a  ''dry-stone 
dyke." 

Through  (in  masonry). — A  bond  stone. 

Tie- Beam  (in  carpentry).  — The  lowest  beam  in 
the  assemblage  of  boums  forming  a  roof-truss, 
as  A  A,  fig.  405,  p.  301. 

Tilting  Fillet  (in  slating). — A  piece  of  wood 
triangular  in  section,  used  to  raise  the  slates 
where  they  join  a  chimney-shaft  or  wall ;  its 
purnose  being  to  throw  off  the  rain  more  effec- 
tually. 

Tongue  (in  joinery.) — A  projecting  part  on  a 
piece  of  timber,  as  a,  fig.  352,  p.  287,  to  be  in- 
serted in  the  groove,  named  a  "plough  groove," 
made  in  another  piece,  as  b. 

Transom  (in  masonry  or  joinery).  —  The  cross- 
beam or  bar  across  a  two-light  window. 

Traps  (in  drain -work). — Appliances  to  movent 
the  stench  from  drains  ascending.  See  figs. 
293-6,  p.  269. 

Traviseh. — The  divisions  or  partitions  between 
the  stalls  of  a  byre  or  stable. 

Tread  of  a  Step  (in  joinery). — ^The  part,  Meg, 
fig.  457,  p.  315,  on  which  tno  feet  rest  in  ascend- 
ing and  descending  a  stair. 

Trimmer  Arches  (in  bricklaying).— Fhit  arches 
built  under  the  hearthstone,  to  support  the 
same. 

Trimming- Joists  (in  carpentry).— «$^«  c€,dd,  fig. 
380,  p.  292.    See  also  Bridle-Joists. 

Trough-Spout. — Lancashire  term  for  eaves-gut- 
ter. 

Truncated  Roof.— iSf?  par.  1195,  p.  297. 

Truss  of  a  Roof  (in  carpentry).  —  A  frame 
triangular  in  form,  for  suppoitmg  the  tim- 
bers and  covering.  For  several  forms,  see 
figs.  403-9,  pp.  300-302,  and  figs.  420-85,  pp. 
305-10. 

Tusk  (in  joinery  and  carpentry). — A  form  of  tenon 
with  an  upper  shoulder.  For  various  forms  of, 
see  fig.  348,  p.  286. 


2  M 


INDEX. 


t  arranged  Alpkahdieally  in  the  Olostary  {vhieh  See)  are  not  repiated  in  (he  Index. 
The  Figures  in  the  Index  refer  to  the  Paragraphs, 


1  and  power  to  the  tize  of  fiurm.  Bam,  Allan's  American,  1767 

com,  arrangement  and  oonstmction  of, 

Dr  the  preservation  of  grain,  1744  1827-1882 

i  beam,  1609  Dutch,  1756 

stables,  byres,  &o.,  1292  Flemish,  1756 

m  bam,  1767  side-hill,  American,  1768 

on  the  site  of  farmhouse,  288  straw,  arrangement  and  construction  of, 

-469  1326 

1762-1 766  American,  1762 

>e-dairv  buildings,  1772  Bamard  and  Bishop's  sheep-hurdles,  1581 

g^  oooking-stoyo,  1499  Barrett,  Exall,  ana  Andrews'  endless  band  saw, 

steading,  1770  1675 

ry-houses,  1774  Barton*s  cast-iron  stable  drains,  1504 

ine  timber,  593,  600  Basalt,  492 

g  pigery,  1773  Bay-window,  1266-1271 

N  pine  timber,  594,  601  section  of  window-head,  1627 

ern  States  of  America,  farm-buOd-  Beadon*s  gutter-tile,  1091 

Beam,  Ainger's  tmssed,  1609 

-gate,  1536  cast-iron,  foot-bridge,  1520 

ating  of,  1099-1102  iron,  best  section  of,  1886 

erections  useful,  1688  iron,  for  span  of  19  to  20  feet,  1887 

Bridges,  Auburv,  &  Co.'s,  1698  iron,  filling  in  space  between,  1388 

ard's  cooking,  1498  rolled  iron,  1399 

Dg,  for  drying-house,  1724  solid,  Conder*s,  mode  of  trussing,  1615 

ien,  for  irrigation,  1348  trussed,  king-poet,  1607 

for,  1337  trussed,  aueen-post,  1607 

k  walls,  962-966  wrougbt-iron  plate,  1398 

d,  for  foundations,  939  Beams,  increasing  d^h  of,  1174 

:rew,  grain  drying-machine,  1735-  iron,  1 386-1403 

1743  iron,  beet  position  of,  tie-rods  in,  1398- 

ventilator,  Chadwick's,  1485  1895 

,  1278  iron,  calculations  connected  with,  1807 

tor,  1 483  iron,  cast  and  wrought,  comparative  ad- 

rinciples  of,  1  vantafi:es  of,  1396,  ia»7 

estimates  and  calculations  of,  1776  iron,  nxing  of  cross  lofirders  to,  1390-1892 

glossaiT  of  technical  terms  used  iron ^  placing  of  bindmg-joists  upon,  1 889 

in,  1812  or  ginlers,  kon,  dimensions  of,  for  various 

1,515  spans,  1401,1402 

Ransome's,  516  trussed  timber,  1169-1178 

Euhlmann*8,  51 7  upper  floors,  fixing  of  in  walls,  961 

WGKxlen,  iron  straps  for,  1594-1598 

masonry,  940,  941  Bearer,  ohimnev,  1487 

sr  roof  covering,  1092  Belgian  covered  dung-shed,  1377 

1, 1684  steadmgs,  1757-1761 

f,  1088  Bellhanger,  specifications  of  duties  to  be  per- 
mt,  540  formed  by  the,  822 

Bells,  1490 

),  1310  Bell's  trap  for  stables,  1506 

'  for  timber  houses,  1379  BeU-trap  for  sinks,  1495 

lirs,  1246  Belvidere,  wooden,  for  farmhouse,  1238 

MS,  1675  Bench,  joiner's,  1657 

nents  with  corrugated  iron,  1524  BetheU's  process  of  preserving  timber,  62S 


Bills  of  qiumtitiesfor  n  (onahoase  afBloae,  848 
KndiDgs.  enttle,  1310 
BlU,  boring  (or  iron,  IflfiT 
BUdiU.  window,  Bpring  pulley  for,  1 181 
BoaniiDs.  wnatbBr,  for  timber  (heds,  1371 
Boiler-house,  dryiae  of  abenTca  in,  1729 
Boilan,  irun,  ceminit  for  craclu  lu,  5fi8 
Bond  in  brick  wkIIb,  953,  951 

Flamiah,  and  old  Ens-liih  Iq  brick  walla, 

953 

hoop-iron  tor  brick  walls.  9M,  es; 

timber  for  brick  wnlla,  SS9,  959 

BoriDK  bits  far  iron,  1097 

bmoe,  Krew-tnimo  for,  1684 

t.. ,,-,,.  mortiaiug,  and  leuODine  maohiiie,  167^ 

or  drilling  io»cl'ine,Ite2 

BoUiiM,  pUni  o^  US-45S 

Bouobsrif  H  proooa.  of  prcserTiDg  tiniber,  630-029 
Box,  ICKse,  in  lUble,  1301 
Boiea,  caMJe,  oonatmotioa  of,  1311 
Btmc,  boriug,  Hnith'a,  l6St 
Bnced  iron  esta,  153S 
Bnelut,  wooden,  tbr  fumhouM.  1239 
Bradcwator  tOr  pntaotlag  Hver-banka,  SSMHIl 
BremDM'a  i«mu^  od  tbs  pgaition  of  rtooei  in 
m-wmlla,  1003 

adraotBgai'  et,  S'S 

and  oouurete,  oomUoed  with  iron,  1S2S- 

1610 

oonBtjTieWoE,  Ml 

foatinsaorfouQdatioDii,  95),9S2 

Ulna,  Handa'  patent.  1747 

MTing,  cstiouites  nnd  caloulntions  con- 

neubad  with.  17»1 

mJIa,  953-961 

walls,  ftdnff  of,  96S 

Willi,  hollow.  967-97* 

„-,--,,.  worir,  eatimates  and  caloulaUona  <»ii- 
nocled  with,  1762-1791 

BricklByor,  spetiQciitJonB  of  dutioa  to  be  per- 
formed by,  in  the  orodion  of  farm-buildinga, 
658,  682,  737.  76"!,  881,  889,  894 

Bricks,  grooved,  971 

large  sized,  972 

., forpavin^,  10S6 

segment^,  for  Jraina,  1015 

wSIh  of  unburnt,  1132 

Bridge  of  corrugatod  iron  pintsa,  1524 

foot,  witi  ciutt-iroB  boara,  15!i0 

galo  for  oantre  of,  1372 

king-poHt  truBS  for,  1343 

queen-po)t  truu  for,  1344 

truaaadboam,  1342 

trussed  girder  bridge,  1342 

Bridges,  Aubury.  &  Co.'s  gas  appnmtas,  1G9S 

Hluice-Talioa,  hydrants,  1519-1530 

wooden,  1340-1347 

Bridtfr-jolata,  1178 

Britannia  farm-buildings,  Belgium,  1701 

Brown  and  May's  sluiee-coek,  1528 

Bnice'a  improyed  aUble-fitlinga,  1511 

Buildings,  American  cheese-dairy.  1772 

forugn  (arm,  1756 

heating  of,  1719 

healing  of,  by  furnaces.  1720 

heating  of,  by  hot  water.  1721 

heating  of,  by  steam,  1721 

specificationa  of,  656-909 

Bunnetfa  aystem  of  fireproof  ooostruction.  1640 

Burnett's  pniooas  ot  prosorving  timber,  022 

Butt  hinges,  1478 

Byre  or  cow-houao,  1304 

cow,  isolated,  1700 

alone  trough  for,  1127 


BsTB,  iridth  ol , 

window.iaUl 

Byre*,  IStM 

forfattonitlKSB , 

.,, manger  of,  1308 

Calculatiang  nnd  ntimaioa  of  utiGesn'  mik. 

1776 
anil  cstinato  oonnectaJ  wHlilirick' 

work.  1783-1791 
anil  eatimatea  erameeted  vith  b- 

gnVand  eicaratotV  work,  1777-lTSl 

^ircarpentijaiidjaipeiy  v»i,lHd 

Gonne^ed  with  iron  bcMDi,  Wi 

of  the  cubical  contents  af  tiiaba  b 

™riou»nx.&,ia04 
of  the  cubical  contenlx  of  tinWn 

MTtitions,  1805 

for  alone  parini;,  1792 

Caldroo  and  furnace,  oombined  and  rcRdk 

16«3  ^^^ 

asphalt,  1684  ^^M 

C^aJifomiao  pino  timber,  603  ^^^H 

Calvea'-crib  door,  1319  ^^H 

houses,  1317-1330  ^^M 

Caps  of  ooliunDs,  140S-]tl5  ^^™ 

Carpenter,  joiner,  qwcJflcatioD  of  duUv  y^ 

Krfbrrno-l  by  the,  in  ths  erection  «l  bB> 
Udinga,  665-6<!9,  696,  741,  768,  &53,  SES.*. 
896,906 
CarpectM's  shop,  plan  of,  1 754 
Car|i«ntt7  woric,  eatimalH  conneotvd  with,  IW 
CarrBtt'a  ateam-jmmp,  l'!91 
CATse-forming,  dewiriptioa  of,  pUn  at  umiit 

for,  82-94 

land,  fanning  of,  4 

Carton  pierre,  for  arohilootunl  deeenlico.  S! 

Caaemont,  or  French  window,  12631 

Cut  and  wroiichl-itoc  beam«,  conptiati')  l^- 

Tanta^va  of,  l39ti,  1397 
Caat-iron  bridgos,  1523 

hoel-poats  for  Kcrk -horse  rtihls.uJ^ 

1288 

sink,  140i! 

Tarietiea  and  peculiaritiw  of,  6SS-W 

Cattle-binding,  1310 

boios,  construction  of,  1314 

Iwies,  fittiuga  (or,  1315 

lioies  in  iron  shols  cast-iron  pilknM: 

1592 

oourla,  wBtor-lrougbs  (or.  1119-1136 

pastoral  (ormiDg,  deacriptioo  o(  plu  ^ 

ateadine  for,  38-52 
paatoral  farming  with  arable  cnltort,  J»- 

Mription  of  plan  of  atoading  (or,  ti-Tl 

racks,  701 

Ceiltnga,  fireproof,  id  hoUow  bricks,  970 
Cement,  Atkinson'a.  540 

clays  (or,  539 

experiments  on,  542-547 

ostimatea  conneotad  with,  1795 

(or  ooyering  exterior  wort,  662 

(or  crocks  in  iron  boilers,  65S 

(or  filling  up  holea  in  walla,  561 

for  joining;  glass,  660 

for  lining    water-ditems,    tanks,  K^ 

656,562 

for  pottery,  and  drain-tuboB,  559 

for  atona  ciatemi,  557 

hydraulic,  637 

Koepe's.  548 

!!!!!!!!".'  Martin's,  6*8 

Medina.  640 

Medina,  for  hi 

Parian,  648 
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'ker'B,  540  Construction,  timber,  1133 

Uand,  541  Contracts,  910-921 

xolano,  538  Cooking-apparatus,  Ooddard's,  1498 

nan,  540  stove,  American  cottage,  1499 

min  proof,  549  Cooler  for  milk,  1117 

irches,  1837  Copper,  peculiarities  of,  852 

Vrchimedean  screw  ventilator,  1486  Corbel,  moulding  of,  947 

buildings,  American,  1772  Corehouse  detached  byre,  1700 

of  fammouse,  296  drain-tile  work,  plan  of,  1749 

for  work-horse  stable,  1 303  Corn-bam,  arrangement  ana  oonstruction  of,  1827- 

tem  of  fireproof  construction,  1689  1332 

I,  mouldings  of,  947  door,  1330 

rer,  1487  floor,  1329,1332 

irds,  1485  roof  of,  1327 

DOS,  823  windows  of,  1327 

ics,  ventilating,  1105  Corn-chest  for  work-house  stable,  1303 

res,  1487  Com  drsring,  advantages  o^  1716 

»r-tap,  1491  Cornice,  1279 

,  iron  bench,  1674  details  of,  for  farmhouse.  1622 

•water,  1110  Corrugated  iron-plate  bridges,  1525 

!  iron  roofs,  1470 

30,  cement  for,  557  iron  roof  for  18-feet  span,  1417 

»r,  cement  for  lining,  556,  562  iron  roof  for  span  of  d2  feet,  1472 

twisting  the  wire  at    the  eve  for     iron  sliding-gate,  1542 

1  roof-tUe,  iM) 

>.'s  clays  for  cements,  539  sine  jovoHiig,  plates  of,  1653 

r,  1659  Cost  of  first-class  farmhouses,  321-325 

kin- tubes,  1019  Cost,  relative,  of  slate  and  zinc  covered  roofs, 

•r,  872,1115, 1116  1654 

loser,  in  brickwork,  958  Cottage,  American,  cooking-stove,  1499 

team-pipes,  1728  door,  463 

es  within  the  meeting  of  dykes,  1049     out- houses,  plans  of,  459 

ps,  water,  1491  windows,  464,  1261 

>r  foundation  in  water,  930  Cottager's  grate,  Pierce's  fire-lump,  1102 

kding,  Berkshire,  description  of  plan  Cottages,double detached single-storeyedfOf brick, 

specification  adapted  for,  888-^1 

roof-truss  for,  1201  single-storeyed  detached,  of  brick,  speci- 

,  1516  fication  adapted  for,  878-887 

r  wire  fenoinff,  1574  two-storeyed  detached,  in  brick,  speci- 

tent  sphericfll  hinge,  1478  fication  adapted  for,  892-903 

,  for  walls,  570  of  brick,  specification  adapted  for,  879- 

30  for.  1408-1415  903 

n,  1404-1416  of  stone,  specifications  adapted  for,  904- 

ndation  for  cast-iron,  1405-1407  921 

iction  of  iron  girders  with,  1408-1415     foundations  for,  932 

iction  of,  with  wrought-iron  beams,      various  plans  of,  350-445 

6  Cottam  and  Co.'s  improved  stable-fittings,  1514 

ought-iron,  for  sheds,  1591  Cottam's  enamelled  manger  for  stables,  1510 

mace  and  caldron,  1683  fittings  for  loose-boxes,  1515 

•rk,  iron  with  brick  or  concrete,  1628-     hind-poets  for  stalls,  1509 

1640  iron  orains  for  stables,  1504 

iron  with  wood,  slate,  or  zinc,      iron  traps  for  stables,  1506 

1641-1655  travises  |pr  stables,  1509 

wood  wit^  stone  and  brick,  1621-  Courses  of  brick  walls,  carrying  up  of,  960,961 . 

1627  Courts,  fittings  for.  1321 

ming,  6  Covered  dung-shea,  1377 

description  of  plan  of  steading     stackvard,  description  of,  204,  205 

4  steadings,    plans  of,    in    Plates  XIII. 

I  and  XIV. 

d  brick  combined  with  iron,  1628-  Cow-byre,  isolated,  1700 

140  Cow  house  or  byre,  1304 

id  wrought  -  iron   beams,  fireproof  "  Cramps"  for  joining  blocks  of  stone,  946 

)  Crane,  Drav's  portable,  1695 

ie  of  trussing  soHd  beams,  1615  derrick,  1694 

mlverts,  form  of,  1012  quarry,  1698 

1)96  Cranes,  1693-1695 

truss  for,  1229  Culverts,  1009 

,  combined,  1628  or  conduits,  form  of,  1012 

in  brick,  951.  egg-shaped,  1013 

of  dry-stone  dykes,  1023-1049  Curb-roof,  or  mansard,  1221 

fireproof,  1628-1640  Curved  rib-roof,  truss  for,  1225 

iron,  1386-1592 

materials  employed  in,  489  Daines*  method  of  preserving  stones,  508 

practical,  922  Dairy,  cheese,  buildings,  American,  1772 

practice  in,  489  isolated,  1701 

stone,  940  fEu-ming,  7 
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DaUohed  erectiooa.  1 . . . 

..  bvn  M  CorehouM,  1700 

..  dsiiT.  1701 

..  pouftiy-hoiues,  1707 

..  pioKJii-houwi,  1710 

.,nSWU7,  1711 

..  ptewy,  1712 

...  HlBUghter-houw,  17H 
Sttalb  fbr  iroD  fbot-bridg«,  1621,1522 
..  at  Aiagei'a  truiucd  boam,  1611 

-I  eomice  for  fannbooM,  1632 
t  corrugated  iron-root  for  span  of  S2 
Mt,  1475 

t  double  iroD-roflffor  wideiniu,  1139 
,.  at  Iron-roof  tor  18-feet  spao,  1417 
..  of  iron-roof  for  25-foel  ipBii,  1431-1437 
..  of  ironmof  for  30-feet  ipftii,  1439-U47 
..  of  Iron-rnof  for  buraa-mJk  of  thresbiDg- 

min,  14«)-]4es 
..  oriron-roof,withiinocoTi!riDK,1647-16£'2 
..  orklns-poattnuwdboiun,  1107 
..  afqueea-pOHt  truaaod  bBom,  11(07 

of  roof,  for  ucUeooBl  shud,  15»0 

of»Udlng-(niW/l6« 

Qfabinowork  of  bnobouiB,  M7-BS0 

of  Cnusod  boun,  IfllB 

of  truned  beam  for  ahaiB,  ISgS 

orwindon  of  fannhoiiaaB,  1950-1277 
and  eitiaTiLton'  work, 
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'Rrious  fonna  o(  1019 
-1 
aotioiibli>ckilK,UU 
for  roadn,  IDSS 
BegDiDQtal  bricki  fo 
pritoblB  cnuw,  169; 

Terticol  saw  &SD10.  1673 

IMUing  or  boring  macbiDe,  16S2 

...bnioM,  isM-iees 

Drip-nloae,  mouldings  of,  P48 
Druraldlbo  BtauJiDg,  Foiftnbini,  d 

planof,  2i;-2S3 
Dicing,  principle*  o(.  1723 
Drying  of  grain.  1731-17*3 

b;  Arabimedeao  n  . 

rooauand  nacbinea  fn  .  _. 

in  the  iih«if  or  Imlk,  ITS 

brUle-kiln.  1733 

bouse,  beating  ^iparatiu  Ibi,  1731 

hounCB,  ileaonption  -'  — i— ■— h 

dried  in,  17 
scale  tor  calculating  ' 


>n  boajna  or  girJern,  for 
■pane,  1401,1403 

of  iron  laths  for  nwfa.  1045 

of  liquid-manure  tank,  1068 

Hm^7 

Dirtemper,  painting  in,  577 
Door  of  corn-bam,  13aO 

bead  butt  Rod  flush  panel,  1253 

bottom  rail  of,  1253 

ooltaga,  463 

circular  beaded,  1250 

folding,  1257 

for  cJTb  crib,  1319 

for  pigity,  1324 

(bar  and  ail  panel,  1253 

framwl,  and  traced,  1250 

Gothic,     """ 


ahods,  huniis  patent,  1730 

Vry-stoDe  djko,  eipodieati  to  inci 


»b^K 


dykes,  construction  of,  1O2S.104* 

IXiDghill,  tank  for  the  waate  urine  from  a,  I)" 

Dong-shed,  covered,  1377 

Dunn's  liftiDg  screw-jack,  1672 

Dutch  barn,  1756 

Dykes,  clump  of  troee  formed  in  tlie  ] 


..  dry-a( 


-,  1049 


I,  1343 
liddle  rail  oti 


of,  1023- 1«t 


panels  ot,  tor  a  fiirmhouse,  1254 

ru1safa,1252 

raiaed  eight-pansi,  1256. 

raised  panel,  1256 

sash,  1251 

sliding,  1253 

atilea  of,  1252 

stops  for  the  prevention  of  draughts,  1259 

sunk  panel,  1253 

Doors,  704,  869 

forfarm-cottagBB,463,461 

liramed,  1252 


..  of  dormer  wiiidov,  1231 

..  of  fonnhouses,  305,  310,  316,  33C^  S» 

338,  312,  347 
..  front  of  farmhouaea  in  Plate  XVIll 
. .  of  gablei  of  steadings  276-280 
..of  stone  finiabi,S47 
..  of  detached  pigeoo-houae,  1710 
..  of  machine-house  in  Flemish  fun,  1'°" 


1  riew  tk  [NUt  of  back  elanliDD  of  farm- 
ki>uM,S19 
>f  windDwi  in  put  of  end  derm- 


,  ,^_  -,  -3. 4M 

. .  doubl*  two-cbmyad,  of  two  dif- 

terent  ttan,  plain  of,  42E-t30 
..  double    two-itorerodi   plan*    at, 

1I1-122 
..  for  laree  and  amaU  famUisi,  87S> 
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baud  Kw,  1676 
Bre,  portable,  ISSq 
Iwml  for  briok  walla,  BS3 

■  and  appantua,  uteful,  16SS 
.  deUchod,  1899-1711 

reraleot  Id  dedffniDg  fann-bnlldiiiga,  16 
ounoctod  with  teick-paTing,  1791 

■  ud  calculationi  of  artifliMn'irork,I776 
Gonnectad  with  brick- 
work, 1782-17ei 

.  coDDectod  with  oarpentiT-work,  1800 


...  ■isglfr'TDomed  and  liogle^tonj- 

sd,  plan  of,  37S,  37B 
„.  two-roomed  and  Bingla-atoroysd, 

plan  of,  881,  882 


Farmhonaa  of  brick,  apadfleation  adapted  for. 


.  latha,  1796 


riDg,  179: 
[,1798 


..  BtoDe-paring,  1792 

■.  Uling,  1793 

..  with  well-digniu'  and 

Btdntng,  1778^ 
id  aicaTatora*  work,  1777- 

Ittingi  for  catUe-boisB  1314 
n'  and  diggenT  work,  1777-17S1 
ona  for  roada,  1063 

if  dutiea  to  be  performed 

BtTuctoraa,  S6f, 684  ~" 
S3,90G 

f  brick  walls,  959 

I'a  fireproof  flooring,  wJUi  wrotigbt-lnm 
beama,  1630 

...  method  of  conatractfng  Sreproof 
flooring,  1628 

...  miitura  of  oast-iron,  640 

...  remarka  on  Pariuan  modca  of  fire- 
proof oonitniDtion,  1633 

for  amith's  foi^,  1663 

ildinga,  errori  preralent  in  tiie  design- 

fornen,  1756 

for  Weaterti  Statea  of  America, 

1771 

Huaball'i  American,  1770 

itagSk  double,  detached,  400 

doable,  rinirie-atoreved,  plana  of, 

401.410 
fiTcroomed  and   two  -  storeved, 

Dlaa*  of,  396-399 
re-roomed,  Bingle.stor(7ed,  plan 


..  detail  of  oomioe  of,  1622 

..  choeae  room,  296 

..  first-elaaa,  ooat  of,  321-32S 

enlarged  deCaila  of,  317-319 

plans  of,  301-316 

...  kitchen,  287 

C'tioD  of,  in  ralatiOD  to  the  stead- 
282 
..  remarks  on  acoonunodation  of,  318 
..  reukarks  on  the  aooommodation  of. 
In  relation  te  the  aiie  of  the  farm, 
819 
..  Kocnd-olan,  plans  of,  32G-S90 
..  die  of.  283-285 

■peoiScation  ad^>tsd  for. 


825-847 

of  itone,  speoificaUon  for,  819-877 

thiid-duB,  plans  of,  Ml-547 

working  part  of,  286-SOO 

Farmbouaea,  detaila  of  stonework  of,  S17-950 
windows  for,  1266-1277 


Farm-labourers,  ol 
"         proportion  0-. 
Bise  of,  170-1:^ 

roada,  1050-1059 

Fann-iiteading,  American,  1770 

Belgian,  1766-1761 

imperial,  at  Vinoennea,  Rwice, 

1775 
Farming  of  carse-land,  4 

causes  of  diversities  o4  9 

common,  8 

i!!"!!!!!!  dlfi^rantklndsotS 

incidents  which  modify,  15 

miied,  8 

modifications  of  the  different  kinds  of,  14 

paatonl,  3 

cattle,  description  of  plan  of 


438 


ieoti'iD^i 


474. 


imedand  lingle-storeyed. 


:Uges,  plans  of,  350 


plans  of,  437-44S 
pravemeiils  in, 


defectiTo,  plans  suggestinK  bn- 
I,  431498 


Buburbial,  5 

Fastening  fur  BlAir-n>da,  I4S2 
Fawn-colonr  for  walla,  670 
Feeding-passages  at  heads  of  atable  atall^  li 
1287 

trougha  benches,  686,  702 

Felt,  asphallsd,  for  roof  coTcring,  1092 
Fence  foot-gate,  1541 

sheep,  machine  for  making,  1677 

wir«,  1561-1563 

Fencea,  wire,  1544-1576 


I  Mi  INI) 

FtenoB«,  wiro,  fittlns  up  of,  ISTi-lSTfl 
Pmn'*  borinif  or  ilnlliag  mMhlnoB,  IflSS 

,.  Utho.  1881 

..  ntcbeC  brace.  1(KS 

Dwin's  improTsd  isntUatoc  for  atabloi,  ko., 

ndil.  oomiacn,  ^te,  135S 

•.,4»^.   gKtQ,  bapgin^pwt  tor,  ISAS 

ofiron,  lS3a 

ofirantvDidJHi,  1531 

of  uiBle-inui,  Ifiai! 

Filtor,  caibon,  111:1 
Finla],  itone,  mouldings  at,  H7 
Firvola;  h»>rth,  1103 
Ptro-imgliu),  portalile,  lltSS 

lump,  cotUger'i,  gnte,  1103 

.,..„  proof  ooDfllniatigDj  lfl2M'lll4l 

Fox'i  motliod,  IdM 

Bmtnolt'a    syaMm    of, 

1640 

Choyna's  >y«tom  of,  1639 

proof  dooricig,  Fiurbairn'e  metbod,  11*28 

with   wraiu'ht' irun    boams, 

1M3I) 

nnwf  Soars  sad  oeilinEii  on  RoberU'  hollaw 

brioka,  H7I1 

.. Lorf«ireBtoiucf  milking.  1635 

„.„„... MBiuneii  lyatem  of  makillg,  1631 

.._^.. Panuan   methods   of   DudduKi 

lusi-itisa 

,„ ,..,  vtllaaftnuae-lioTues,  1375 

Firing  of  dnia-tilB  kilns,  1732 
FlUli^  ap  of  wira-fencea,  isa4-157fl 
FtttJngi,  Brum's  improred  atuble,  loll 

(br  catUe-boioB,  131S 

CotUm'n  improved  atable,  ISII 

.,.forcoiuU,lS2l 

...iinn,  of  ue  tonntiauH  uid  vettMgat, 
1471-1603 
&»-_....  iron,  of  tlis  atouUnu,  1S03-161B 

...  for  loom-hoMa.  1515 

tor  ,,ip.ty,  1517 

of  tho  workshop,  IW'MCSi 

fixed  vindow,  12«l 

Flat  arch  and  liolel  in  brick  wii1t!i,  962 

roof,  truBB  for,  121U,  1220 

Flwiiih  bam,  liM 

Flemiah  bond  in  brickwork.  953 

tnnu-Hteailing,  1757-17UI 

liquid-mnnura  tank*,  lOSl 

Floor  of  aBphult,  HISS 

doublo,  117B 

double- framed,  1176 

ofoorn-biiiTi,  1329-1332 

Flooring,  tirepruof,  Fairbaim's  method,  K-iS 

joists,  good  and  bad  method  of  Betting 

of,  )u  brick  wails,  W!l 

joists,  trimming,  lliS 

Mr  Gwilt's  remarks  on,  1182 

Floors,  fireproof,  in  hollow  bricks,  970 

Lorf  9  ejetem  of  mnking  tirciiroof,  1635 

Mausn^s  system  of   making   firepmof, 

1634 
Parisian  methods  of  making  fireproof, 

1631-1638 

timber,  1176-1182 

Flue,  Tontilating  and  smoke,  1101-1105 
Foot-base,  873 

bridge,  with  cast-iron  beam,  1E20 

gate  for  fence,  l.MI 

Footings  or  foundolions  in  briek,  951,052 

Btone,  935,  B36 

Forbos'i  pavement-briokB,  1118 
Foreign  farm -buildings,  I75li 
Forge,  fanners  for  smith's,  lUOS 


Forge,  willi  fAiinnra.  i»a 
foondatloo,  aottiir-dikm  lor.  in  ml 

, for  ooMiw*!.  833 

„ ,  of  drr-otoiw  dykos,  loss 

PanDdatiau*,  022 

for  cBst-Iron  oolomiM.  HOI 

in  oomtuct  clarej  uiilii,  9U 

iDBUid,  925,  m 

^  in  auils  tit  •  yielding  chancUr,  SIT 

iDTertad  aniiH  for,  9Xt 

paiiit»t<ibeatWDdod  tolnDAiai, 

^-939  ^H 

OB  rock,  031  ^H 

in  water,  SaS-DW  ^^M 

Fax>  method  of  fireproof  oonMnicUoB,  W^^H 
Fruoe-houae,  conitmotioii  of,  I3T4  ^^^| 

houses,  fIrepiiDof  wbIIh  of,  1375  . 

walu  of,  Simdiab  nwdo  of  bl# 

log.  1374 

law,  Tertioil,  ISTS 

Framed  doon,  1252 

and  braeeil  door.  ISaO 

rnming,  "  IaUoud,"  for  timber  huuiM,  IXH 

woodcu,  iron  ahora  for,  ISW-KM 

Ktench  casement  window,  12«3 

ntending  at  VinceruHWi,  Franea,  1(71 

windown,  feateniog  for,  14SI 

Freah  air,  iruD  tbIiw  for  admiltiug  to  HtUf, 

1507 
Furnace  and  caldron,  combined  poHaNo,  WO 
Furnaces,  beating  of  builcUnga  l^,  17W 

Gablee  suggested  for  stflBiUagi,  S76-3W 
Gangway  from  stackjnrd  to  upner  !««,  IH! 
QarTood"!  adjuslablo  haj-tack,  151S 
CisB  alHuuatus,  IIi96-ldi)S 

BiMgn.Ao)«ay.kCa.\m^ 

f<>r  Uaa  lua,  PorUfX  lA^^H 

Oaa  regidalor,  Hait'a,  llS)  ^^H 

n«aIaUii*,  1438  ^^H 

atois,  lUekotCs,  1601  ^^H 

Gfltu,  bnioed  iron,  1,13S  ^^ 

..  .  .   common  field,  1358 

field,  of  angle-iron,  1636 

foot,  for  fooee,  1541 

for  centre  of  bridge,  1372 

iron  field,  I5S3 

.,--..    rectangular,  with  diagonal  strut,  1^ 

atiding,  of  comignted  iron,  1312 

suspended  or  hanging,  1371 

tension  iron,  1534 

trus9e.l,  Kilmony,  l^SS 

wooden,  for  tho  approach  of  a  innbuiw 

1362 

wrought-iron  side,  1540 

Gatoa,  706,  1354-1372 

iron,  1531-1543 

General  condition*  of  a  specification  »dM*«'^ 

a  steading  of  brick,  718-!3«-«f  alone,  ilO-ni 
Girdor,  oBst^iron,  for  sheds,  15S9 

oaatiron  shoe  for  receiiing end  "f,  1™ 

open  ortmsaed  beam,  for  shod*,  i™ 

Girders,  calculationa  connected  with  iron,  Iw? 

iron,jiinetionof,withcolunin8.1406-Hl> 

wood,  iron  tmedng  for,  160M620 

GUbs  cement  for  joining,  560 

Glazier,  specification  of  dutiee  la  be  P"^"''^ 

by  the,  in  tho  eroctioD  of  farm-buili£iie<,  ^ 

682,  755,  820,  876.  901  . 

Glosaarv  of  toehnioal  terms  used  in  srtiti*' 

work,  1S12 
Glover  Brothore'  ir<nn  traps  for  rtables,  1S»S 
Uoddnnl's  cooking- appoiatua,  1493 
Gothic  door,  1255  ^ 

or  high-pitchod    roof,  trusses  for,  rSt 

1221 
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3  the  steading,  aocommodation  for, 

f  of,  1781-1743 

;  by  Archimedean  screw,  1735 

j;  rooms  and  machines,  1716 

:  in  the  sheaf  or  bulk,  1722 

;  tUe-kiU),  1732 

for  the  preservation  of,  1744 

lows,  1333 

er*s  fire-lump,  1102 
firo-lump,  1103 
1099 

en,  ranges,  and  stoves,  1497-1502 
juental,  for  ventilator,  1105 
x>urt  drains,  1505 
192 

door-stops  for  the  prevention  of 
259 
660 

m  for  protecting  a  river  side,  1008 
ks,  971 
ce  and  preparation  of,  for  founda- 

m 


mey, 


1485 


for  architectural  decoration,  519 

ut  of  solid  wood,  1237 

>n  roofs,  1464-1469 

for  closed  surface-drains  in  stables, 

m,  1232-1237 
(oadon^s,  1091 
table  fire-engine,  1685 
-ks  on  flooring,  1182 

tg-jack,  1672 

w,  1659 

eting,  1669 

1688 

t  brick-kihis,  1747 

drying-sheds,  1730 
;  of  a  field-  gate,  1365 
;8,  fixing  of.  1366-1369 
saddle  bracket,  1516 
.1299 

(^lator,  1489 
302 

iTood's  adjustable,  1512 
ution  of,  in  stalls,  12S2 
ay,  1103 

ratus  fur  drying-house,  1724 
>Artments,  1099-1104 
lildings,  1719 

by  furnaces,  1720 

by  hot  water,  1721 

by  steam,  1721 

kving-tiles,  1087 

of  for  thrashing-mill,  1229 

roofs,  trusses  for,  1222-1224 

ron,  for  stalls  in  stables,  1509 

f-ahutting  door,  1478 

3al,  CoUinge's  patent,  1478 

1478 

r  roof,  1211 
1194 

plan  of,  1*213 
,  11 -inch  wall,  968 
14-inch  wall,  968 
Norton  &  Borrie's,  973 
wall,  Beam's,  968 
bricks,  Dean's,  974 
fireproof  floors  and  ceilings  in,  970 
ible-action  pump,  1686 
nd  r)r  brick  walls,  956,  957 


Horse-pond,  making  of  a,  1083 
Horses  or  tressels  for  the  joiner's  shop,  1658 
Hot-air  seasoning  of  timber,  613 
Hot  water,  heating  of  buildings  by,  1721 
pipes  for  drying-houses,  rule  for  cal- 
culating surface  of,  1725 

supply,  principles  of.  1721 

House  drains,  various  forms  of,  1019 

drying  heating  apparatus,  1724 

frame,  construction  of,  1374 

Houses  for  calves,  1317-1319 

drying,  ventilation  of,  1724 

pigeon,  1710 

poultry,  1707-1709 

American,  1774 

timber,  and  sheds,  1373-1385 

Hurdles,  wrought-iron,  1577,  1581 
Hydrant,  Wheatcroft  and  Smith's,  1529 
Hydrants,  bridges,  sluice-valves,  1519-1530 
Hydraulic  cement,  537  ^ 
ram,  1689 

Ibbotson  &  Co.'s  grindstone,  1660 

ratchet  bracCj  1665 

lifting  screw-jack,  1672 

screw  stock,  1668 

India-rubber,  vulcanised,  for  architectural  decor- 
ation, 519 

Inverquharity  steading,  Forfarshire,  description 
of  plan  of,  264-274 

Inverted  arches  for  foundations,  939 

Iron  bars,  used  as  tension-rods  for  roof-trusses, 
weight  of  1  foot  lengths,  1809 

beam,  best  section  of,  1386 

beams,  1386-1403 

filling  in  spaces  between,  1388 

fixing  of  cross  girders  to,  1390-1392 

or  girders,  dimensions  of,  for  various 

sizes,  1401,  1402 

placing  of  binding-joists  upon,  1389 

for  span  of  18  to  20  feet.  1387 

wrought,  to  prevent  deflection  of, 

1808 

boring-bits,  1667 

cast,  classes  of,  632-639' 

Fairbaim's  mixture  of,  640 

hot  and  coM  blast,  642 

malleable,  645 

relative  values  of  Scotch  and  English,  644 

castings,  precautions  to  be  adopted  in  mak- 
ing, 643 

columns,  1404-1416 

combined  with  brick  or  concrete,  1628-1640 

wood,  1593-1620 

wood,  slate,  or  zinc,   1641- 

1655 

construction,  1386-1592 

corrugated,  roofs,  1470 

drilling  braces,  1664-1666 

fittings  of  the  farmhouse  and  cottage,  1474- 

1502 

of  the  steading,  1503-1518 

foot-bridge,  details  of,  1521,  1522 

gates,  1531-1543 

gutters  for  closed  surface  drains  in  stables, 

1504 

laths  for  roofs,  dimensions  of,  1645 

preservation  of,  649-651 

rolled  beam,  1399 

roof,  double,  for  wide  spans,  1427 

for  18-feet  span,  1417 

for  25-feet  span,  1430 

for  30-feet  span,  1438 

for  horse-walk  of  thrashing-mill,  1458 

slate-covering  for,  1643 

with  zinc  covering,  1646 


in  niot  ireoa  eoFUing  IHr,  int2 
..  nott,  H17-H73 

dtmenait'Di   af   psiU   of,   for  TMioiu 

■paiM,  14*3-1157 

giittom  (or.  1464-1109 

..  iiliedi,  1586-lSei 

»hoe»  lor  wooden  frainino,  I599-160S 

■luioe-vklvD  and  nek.  1630 

StkliDg'H  miilnre  of  wroufrht  and  cut,  MI 

Blraps  fur  wood«D  bntnu,  Iiia3-1598 

tnp«  for  stnble,  ISOtl 

, UBviKa  for  Htoble  itslls,  IfiOS 

tnuBing  forwDoJ  giidtn,  1U07-1620 

wiietiei  o[,  631 

TMitUaton,  1507 

wsij^t  of  ban.  round  nod  nqnnrv,  1609 

*TOiu:fat,  change  of  ■tructure  a!,  by  Tibn^ 

Won.  6*8 

Twiotim  and  poculiaritiw  of,  6W- 

6fil 
JroaniDiiKer,  upecification  of  dutita  to  be  por- 
funuod  bf.  in  the  enction  of  farm-buildinin, 
672,  7«5,  714,  833,  834,  877 
bolatcd  CDW-bfra,  1700 

d»irj.  1701 

IfOnaUlcal  eleradon  of  Allsn't  American  bara, 
1788 

Ofa  caitred  (tock^Brd,  205 

,.  panpaetirv  of  a  sUading  for  mliod 
husbandry,  in  PliiW  IX. 

of  iteftdinir  at  Coiertm, 

Berkdure,  in  Plate  XV. 

■•■ ^ of  a  <flnie  fnno->teadinci 

Plate  XX  tl. 
of » larpedaiij-£ann,Ptato 

of  a  common  farm-ataad- 

ing,PUtBlXIV. 

Jaelu,  liftinK  miw,  1673 
Jamb,  mouldinfn  of.  S47 
Jenning's  indi a  rubber  lube  WBtor-tap,  HM 

lavatory,  1114 

jluioo-oock,  1527 

water-clowt,  1118 

JobUng,  ess,  708 

JogglM  for  joining  blockr  of  atone,  945 

Jtrnnatone'a  method  of  forming  ombankmortta  in 

low  grouoda  on  river-sides.  981-985 
Joiner,  tools  of  the,  !tl56-lS63 
Joine/a  bench,  1657 
Joining  of  p]at«g  of  corrugated  linc,  1653 

of  sheets  of  lioo,  1652 

of  wires  for  fences,  1570 

JfNDta,  Gahad,  for  tjmber,  1134-1136 

tor  perpendicular  timbers,  1137-1141 

for  timber  at  right  anglea,  1143-1149 

tor  timbers  at  angles  other  than  a  rieht 

angle,  1154-11S« 

of  timber,  1133-1168 

of  timber  placed  at  angles  to  horizontal 

timbers,  1157-1168 

scarf,  for  timber,  1134-1136 

caat-iroQ    shoe    for    roceiviag    ends   of, 

1699 

(etUngof  flooring,  on  brick  walla,  961 

JoiiU,  bindiog,  1180 

.bridging,  1180 

hridro,1178 

c&loulations  of  quantity  of  timber  in,  1803 

ceiling,  1179 

good  and  bad  method  of  setting,  in  brick 

walls,  961 

and  sleepers,  697,  860 

trimming,  1178 

truaiiDg  of  flooring,  1178 


Keene's  osmont.  &48 

Eeyjt  or  sputnen  ol  rarious  fomui,  1681 

Kiln  for  dmin-tilas,  1749 

tile,  for  drying.  1733 

Kilna.  Hands'  patent  brick,  1747 

drying  maohitiBS  and,  1716-1751 

flrb)f  of.  for  diwn-lil**,  I7S0 

King-bolt,  oaat-imn  shoe  lor  reveirtiig,  M 
KiDg-post  trUBB  for  bridge.  1343 

roof.  1307 

trasaed  bMin.  1407 

Kitchen  of  farmhouao,  ISl 

.....  gralas,  ranges,  and  stOTO.  14VT-1S(!J 

loak,  1477 

Kyan'i  process  tor  prtaersiDg  tlmbor,  619 

Kulilnuino'g  artificiil  atone,  filj 

method  of  pnserTing  ataeeiMI^^ 

Labourers,  fartn,  olaasea  of,  373-875  ^H 

Uminolal  rib-roof.  l:m  ^^1 

Lancashire  kitchen  orate,  1497  ^^H 

lAt«h  dmtwr,  596-002  ^^M 

Latch,  window,  14S0  ^^M 

Uttihas,  706  ^^M 

Lathe,  1681  ^H 

Uthing,  7')0,  866  ^H 

Laths,  eatimatea  connected  with,  17W 

. .  irun,  for  iron  roob,  dimensions  of,  Wli 

lATotories  and  wssh-basftie,  1113,  1114 
Loyoock"!  fitting*  for  cattle-boiee,  1 315 
Lead,  peculiarities  of,  663 

surface  corered  by,  at  a  gironwai^^ 

foot.  1811 

weight  of.  ISIO 

Loan-to  roof,  1193-1109 

..tnuefor,  1199,1300  

Leather  for  archHeotural  decomtloe,  SU    „^H 
Lodged  door,  1248  t^M 

and  bnwed  docii%  1349  ^^M 

Leiel,  mason's,  1662  ^H 

I,ewis  for  raisinR  bloclta  of  stone,  944  '^H 

l.iildud  limin  tiihc.i,  1I''J0.1022 

LifUng  screw  jacks,  1673 

Limestooes,  496,  539 

Lintel  and  flat  arch  in  brick  walls,  963 

Lintels  for  steadinRs,  696 

Liquid-manure  drains,  1018 

pump,  1686 

.,  pumps torlitting, from taiibplnl 

tanks,  1065 

nemiih,  1081 

rationale   of  oonstto*" 

of,  107* 
Lock,  kitchen,  1477 

mortise,  1477 

press,  1477 

rim.  1477 

Locks,  1474-1478 

and  latches,  705 

Looker's  tubular  ventilator,  1106 
Loose-boi  in  stable,  1301 
Loose-boxes,  littiaga  for,  1 515 
Lor6's  system  of  fireproof  floor*,  1636 
Lowe's  patent  iron  trap  for  sinks,  I4B5 

M'Cutlnch  and  Co.'s  cottage  window,  1161 
Machine,  boring  or  drilling.  1683 

mortiaing,  tenoning,  and  boring,  Iw* 

Hachiaes,  drring,  and  kilns,  1716-1731 

of  the  workshop,  16ri-16«2 

Macpherson's  portable  maciiiDe  for  maktiig  dxf' 

Maguua-g  ensmelled  slate,  613 
Hanger,  enamelled,  fur  stables,  1610 
in  byre  or  cow-bouae,  1306 
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nirb  roof,  1221  Ftoerbangeri  speoifioaiion  of  datim  to  be  per- 

ij  875  formed  bv  the,  809,  821 

id,  pump  for,  1685  Pupier  maoh^  for  architectural  decoration,  519 

....  tanks  for,  1065-1081  Ptuian  cement,  548 

int>  552  Parisian   methods  of   making  fireproof  floors, 

merican  farm-buildings,  1770  1631-1638 

tent»  548  modesof  fireproof  construction,  Mr  Fair- 

fication  of  duties  tabe  performed  by,  bairn's  remarks  on,  1638 

e  building  of  farm  stYucturee,  664,  Parker's  cement,  540 

S27, 850,  905  Pastoral  fiurming,  3 

of  the,  1661,1662  farming  for  cattle,  description  of  plan 

,  684  of  stea^Ung  for,  88-52 

ne,  classes  of,  940-943  farming  for  cattle,  with  arable  culture, 

I,  1662  62 

lb-line,  1662  farming  for  sheep,  53 

el,  1662  farming  for  sheep,  with  arable  culture, 

i9  72 

ployed  in  construction,  489  Partitions,  863, 1183-1191 

architectural  decoration,  519  calculations  of  quantity  of  timber  in, 

road  surface,  1051  1803 

tem  of  making  fireproof  floors,  1634       trussed,  1191 

ts,  schedule  of,  for  a  farmhouse  of  Partition-tile,  hollow,  Stewart's,  974 

Paul's  method  of  preserving  stone,  512 

int,  540  PaTcment-brioks,  drainage,  1118 

....  for  fSurm  structure,  554  Pavilion-roof,  1195 

•r,  592  Paving,  699 

brick,  estimates  and  calculations  con- 

n  field-gate,  with  cast-iron  heel-post,  neoted  with,  1791 

bricks,  1086 

1117  stone,  estimates  connected  with,  1792 

ig,  8  Paving  tiles,  1087 

....  description  of  plan  of  steading  Paynes  process  of  preserving  timber,  625 

for,  165-183  Peake's  terro-metaUic  paying-bricks,  1086 

I  wire-netting,  1583  Perspective  view  of  American  cooking-stove,  1499 

tding,  Kincardineshire,  description     of  American  side-hm  bam,  1763 

235-241  of  asphalt  caldron  and  grate, 

852  1684 

nates  connected  with,  1794  of  carbon  filter,  1112 

Elton's,  538  of  a  first-class  farmhouse,  Plate 

,  1477  XXV. 

noning,  and  boring  machine,  1676         of  boring  machine,  1682 

'  corbel,  chimney-cap,  string-course,      of  Bridges  and  Anbury's  gaa  ap- 

tmmer-stone,  jamb,  and  finial,  947  paratus,  1698 

;  capping,  stone-balcony  firont,  stone      of  Bruce's  stable  stall,  1511 

lial,    window    cornice,    drip- stone,      of  Clayton's    cored    joint   for 

ring-course,  948  drain-tubes,  1019 

:  stone  window  cornice,  chinmey-oap,     of  collar  holder,  1516 

K)  of  combined  caldron  and  furnace, 

j-ieties  of.    See  Glossary  1683 

indow,  1625  of  Cooper's  lidded  drain-tubes 

door,  1252  and  saddles,  1022 

of  oom-chest,  1303 

suing  of  timber,  611  of  Doulton's  lidded  drain-tubes, 

),  for  sheep,  1582  1020 

Borrie's  earthenware  staircase,  1098       of  Doulton's  ventilating  chim- 

hollow  bricks,  973  ney-tube,  1105 

Petersburg  timber,  591, 599  of  drainage  pavement  -  bricks, 

of  a  stair,  1244  1118 

of  endless  band  saw  frame,  1675 

605  of  feeding-trougb  for  cattle,  1321 

ed,  1590  of  fire-engine,  1685 

579-584                                                   of  Forbes*8  drainage  pavement- 
bond  in  brickwork,  953  bricks,  1118 

(teading,  or  farmery.  37  of  Garrood's  stable  rack,  1512 

:ottage,  plans  of,  459-462  of  hinges,  1478 

•lans  of,  for  composite  cottages,  462       ofHolman'sdouble-actionpump, 

for  double  cottages,  461  1686 

for  single  cottage,  460  of  Ibbotson's  grindstone,  1660 

of  Jenning's  lavatory,  1114 

le,  for  outdoor  work,  584,  589  of  a  lathe,  1681 

sificatton  of  duti««  to  be  performed      of  locks,  1477 

erection  of  feurm-buildings,  679,  754,      of  manger  and  rack,  1515 

191,  900  of  a  mansion-house  and  offices, 

iistemper,  577  Plato  XXX. 

U,  579-584  of  marble  milk-cooler,  1117 

)rs,  1253  of  Miles' wooden  field-gate,  1360 


iMirs  Tiow  of  M'PboTBon'i  ■heep-fenoe'Diak- 

, aTHulr'B  foDrpi^DU  Tentilalor, 

IMS 

of  Piorce's   cottaga  fire-lamp 

gntte,  lt(l4 

ofapigsty  door,  1824 

of  pig«  trau^bi,  ISIS 

-,-.-....-...,  of  Powia'ft  mortJUDg,  tononiDg, 
kiul  boiinji  machino,  107(> 
..  of  ft  puUuj-slile,  1480 
„  ofRidgwaj-swaUr-clogot,  1115 
..  of  a  swwDil    olcua   fumhouH^ 

Plata  XXVI. 
..  of  apring   pullej   for   wiodow- 

..  of  stall  with caat-iroD  heel-posU, 

1S88 
..  of  ikiae-djkD  tiuilciing,  1033 
..  of  atniw.iBOlu  (or  csittle,  1322 
..  of  a  third-ulaM  &rmhoiue,  Plate 

XXVII. 
..  of  TumBTB  iron  bench  for  air- 

eutarmw.  1674 
..  nratwo-atonireiitloubleaottase, 

Plata  XXVIll. 
..  of  a  t*o-storeyBd  dugle  oattDgBi 

PUte  XXIX. 
..  of  vaili-hanil  basiu  and  podu- 

taU.Ul» 
..  of  a  vooilon  veDlJIntor,  1207 

.,  of  a  woo-len  aUthol,  1S36 

Hon»'B  fire-lump  itOTC-^tu,  1102 
Kgeoo-hokue,  dctacbod,  ITIO 
FiiniT,  Ameriwo  aitUng,  1773 

datached,  1712 

KgArdoor,  1324 
fittingfi,  iei7 

(^-tTOU^U,161S 

PUbrow'i  iratoMtaele  prerenter,  1404 

Piling  for  pratoctdn?  riTor-banks,  W2 

Pillara.«u.t-iron,furcntUcbMoaiDironshed»,1592 

Pina,  harneas,  l^yi) 

Pipe,  Bteam,  curved  toItb,  1727 

roller  tor  steam,  1727 

rteam,  eipansion  joint  for,  1727 

valrea  for  sluices,  1353 

Pipea,  Btenm,  clothiug  of.  1728 

Btoam.  for  dryiug-hoiisos,  1727 

VaS  walla,  1130,  U31 
Plan  of  Allen's  American  Barn,  Wi 
nbani,  176ti 

n  choose-dairy  buildings,  1772 
n  poultry-houBO,  1774 

,.  of  Aiooriciin  sifting  piggery,  1773 

..  of  Archimedean  scruw  grain  conTojrer,  1741 

...of  bay  windowa.  12WI,  1727 

...  of  carpenter'a  shop,  1754 

..  of  oarse  fann-ateading,  deBcription  of,  B2.94 

..  of  Ooloshill  Bteaditig,  Berkshire,  dencriptioD 

of,  243-256 
..  of  cheeee-ixwm  of  a  farmhouse,  29ti 
..  of  dam,  1004 
..  of  detached  piggery,  1712 
..  of  detached  slaugbtfi'-hou«e,  1714 
..  of  double  detached  f.irni-cotlngo.  400 

...  of  drain-tile  kiln  at  Corehouso,  1750 

...  of  drain-tile  »ork  at  Curebouxe,  1750 

,.  of  Dnimkillw  steading,  Forrarshire.detcrip- 

titti  of,  217-233 
,.  of  Dutch  baro,  175G 

..of  fire-roDmed  and  liagle-Bt^reyed  fanii- 
cottage,  387-3S9 
-' "- '  --'  two-storeyed  farm-cot- 


Plan  of  Flemiah  bam,  lliS 

ofFIomuhfarm-boiUliiiga.  17SS,  17SS 

......  of  four-roomod   and  aingla-Blflrtyed  fum- 

cottage.  3S6 

of  baathig  apnuatna  for  dij-ing-hmiu,  ]'iil 

of  MpptKl-roiA,  1213 

of  Inirerquharitr  rt«»ding,  Fortudiin,  fr 

Rcription  of, '204-274 

of  iaolatod  cow-byiv,  1700 

of  isoUted  dairies.  1701-1702 

of  kitthen,  kc.,  oln  fannhoun,  2W 

of  large  durF   fann-aLeadlng,  docriptia 

of,  06-107 

of  maohiue-home  in  FlemSiJi  farm,  lf(0 

of  Uorphie  neadioK,   Krnrnr'linnahinii  d» 

■eriptinn  of,  23S-S4i 
of  mullion  of  window  of  fajmhonn  itb 

G7,  isaf 

of  pigcDD-houae,  1710 

of  poultry-huuse,  1707 

of  rabbitry.  1711 

......  of  river-bonk  requiring  proioctioD.  S90 

of  single-roomed  and  uni^le-sCoreyod  Ihb- 

oottage,  378 
of  Bmall  dairy  fium-steediiu:,  d«eriptiia< 

lOS-lSfi 

of  anajthj,  1765 

ofetackTard,  208-210 

ofMeadingatBritAnaiaFarm,  Be]giDm,m 

of  steading  at  Ijauthhill  Piu^  Hamj.i'' 

aoription  of,  213-216 
of  steading  for  cattle  pastonil  taniii:(,<ie- 

acriptioD  of,  as-fi2 
of  atanding  for  Battle  pastoral  finaiiit 'il' 

anble  ooltiite,  description  of,  82-71 
of  ateading  br  oommon  fanning,  rlaoM" 

of,  115-164 
of  steading  for  ndiad  hnabaDdiT,  dacririi> 

of.  186-183 
of  Btoading  tor  sheep  pastoial  l)vvuns,nU 

BraWo  culture,  descrii>tioa  of.  73-^1 

Bcription  of.  131-H4 

of  steading    for    suburbial    fBrming  •>» 

arable  culture,  description  of,  122-l»l 

of  two-roomed  and  eingle-sloreyed  (inii-o* 

tacB  381 

of  Wark  steading,  Northumborlind,  dooip 

Uon  of,  257-262 

of  Woatom  Slates,  American,  fBimlniM- 

ings.  1771 
Plans  of  liothies,  446-458 

,.  of  compodto  form-cottagoi,  43714! 

of  double  ainglo-storeyed  f«ni-eott>(* 

401-410 
of  double  two-storevod  fcrm-celtago.  •''■ 

422 
ofdoubletwo-ato™yodfarni-cotta««a»f'"' 

ditfonut  siws,  425-430 

of  existing  st«adingB,  212 

of  farm-cottagoa,  360 

of  farmhouses,  281 

of  first-claas  farmhouses,  301-3i^ 

of  out-bouses  for  compodte  Eann-»tl>f;'*> 

462 

of  out-hooses  for  double-cottagta,  461 

of  outhouses  for  farm-cottages,  459 

,.  of  out-bouses  for  aingle-oottagea,  460 

of  roofs  of  steadings,  descriptiim  ot,  '°^ 

203 

of  eocond-clBss&rmhouaes,  326-330 

of  steadings  based  upon  Bied  principlOi' 

of  Ihird-cla-is  farmhouses,  331-347 

suggesting  improved  arrangements  in  »'" 

fectJTe  form-cotlngss,  431-436 
Plaster- work,  715 
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Plasterei',  specification  of  duties  to  be  performed 
by,  in  the  erection  of  farm-buildings.  676,  715, 
752, 804,  884,  891,  898,  907 

Plastering,  571-576 

estimates  connected  with,  1796 

Platform  stairs,  1241 

Plumber,  specification  of  duties  to  be  performed 
by,  in  the  erection  of  farm-buildings,  674,  711 » 
712, 815, 886, 891, 902, 907 

Plumb-line,  mason's.  1662 

Pools,  watering,  in  fields,  formed  by  dykes  cross- 
ing in  meeting,  1045-1048 

Pole-plate,  cast-iron  shoe  for  receiving,  1605 

Pond,  making  of,  for  horses,  1083 

Poroli^  truss  for,  1204 

Portable  combined  furnace  and  caldron,  1683 

crane.  Dray's,  1695 

vice,  1671 

Porter's  gas  apparatus  for  farm  use,  1696 

Portland  cement,  541 

experiments  on,  542,544,547 

Portable  fire-OD^e,  1685 

Posts,  intermediate,  for  wire-fences,  1549 

Poultry-houaee,  1707-1709 

American,  1774 

Powis,  James,  and  Co.'s  mortising,  tenoning,  and 
boring  machine,  1676 

Practic^  construction,  922 

Practice  in  construction,  489 

Preservation  of  grain,  tanks  for,  1744 

of  Iron,  649-651 

of  wood,  614 

Press  lock,  1477 

Presses,  870 

Principles  of  arrangement  of  steadings,  1 

of  arrangement  of  farmhouses,  286 

of  drying,  1723 

of  grain  drying,  1733 

of  hot-water  supply,  1721 

Pulley,  spring,  for  window-bunds,  1481 

stile,  window,  1479 

Pump,  double-action,  1686 

hand,  1688 

liquid-manure,  1685 

steam,  Garrett's,  1691 

Pumps  for  lifting  liquid  manure  from  tanks,  1077 

Purlin,  cast-iron  shoe  for  receiving,  1606 

Pttscolano  cement,  538 

Quantities,  bills  of,  for  a  farmhouse  of  stone,  848 
Quarry  crane,  1693 

Queen-bolt,  cast-iron  shoe  for  receiving,  1604 
Queen-post  truss  for  bridge,  1343 

roof,  1208-1210 

truned  beam,  1607 

Babbitry,  1711 

Rack,  straw,  for  sheds,  1323 

Racks,  straw^  for  courts,  1322 

Rafter,  cast-iron  shoe  for  receiving,  1605 

Rails  of  a  door,  1252 

Rain-water  cistem,  1110 

Raised  panel  door,  1256 

Ram,  hydraulic,  1689 

Ranges,  grates,  and  stoves,  1497-1502 

Ransome  s  artificial  stone,  516 

method  of  preserving  stone,  510 

Ratchet  brace,  Fenn's,  1666 

Ibbotson  and  Co.'s,  1665 

valve  for  admitting  air,  1507 

Rawlinson's  hollow  brick,  1087 

Regulators,  gas,  1488 

Remarks  on  the  accommodation  of  farmhouses  in 

relation  to  the  size  of  the  farm,  349 
on  the  advantages  of  doable  cottages 

over  rows,  400 


Remarks  on   the    arrangement   of    Drumkilbo 

steading,  234 
on  the  arrangement  of  Morphie  stead- 
ing, 239-240 

on  arranging  the  accommodation  of 

farm-cottage  to  sise  of  family,  893-395 

on  the  Coleshill  steading,  256 

on  farmhouse  accommodation,  848 

on  furniture  for  small  oottagM,  380 

on  Inverquharity  steading,  ^5 

on  the  importance  of  providing  good 

accommodation  in  farm-cottages,  350- 
372 

on  the  policy  of  adopting  a  covered 

steading,  24z 

on  Wark  steading,  262 

Reservoir,  water,  embankment  for,  1002 
Rickett's  gas-stove,  1501 
Ridge  and  valley  roof,  1198 

tUes,  1089 

Ridgway's  water-closet,  1115 
Rim  lock,  1477 
Risers  of  a  stair,  1239 

River-banks,  protection  of,  by  breakwaten,  98f^ 

991 

tree,  990 

pilingi  9»2 

Road  surface,  material  for,  1051 

Roads,  construction  of,  on  strong  soils,  1054 

convex,  1051 

drains  for,  1052 

excavations  for,  1053 

farm,  1050-1059 

Roberts'  system  of  hollow  brick  walls,  969-971, 

1087 
Rolled  iron  beam,  1399 

Roman  cement,  540 

Roman  cement,  experiments  on,  545, 546 

Roof,  conical,  1196 

conical  truss  for,  1229 

corrugated  iron,  for  span  of  18  feet,  1417 

52  feet,  1472 

covering,  asphalted  felt  for,  1092 

curb  or  mansard,  1221 

curved  rib-truss  for,  1225 

for  octagonal  shed,  1590 

hexagonal,  1230 

for  thrashing-mill,  1229 

hipped,  1194 

plan  of,  1213 

iron,  covering  of  wood  for,  1642 

double,  for  wide  spans,  1427 

for  horse- walk  of  thrashing-mill,  1459 

for  25-foet  span,  1430 

for  18-feet  span,  1417 

for  30-feet  span,  1438 

slate  covering  for,  1644 

king-post  truss  for,  1207 

laminated  rib,  1227 

of  corn-bam,  1327 

of  stable  for  work-horse,  1 289 

pavilion,  1195 

queen-post  truss  for,  1208- 1210 

ridge  and  lean-to,  1193 

ridged,  meeting  at  right  angles,  1197 

tUes,  1089 

truss  for  flat,  1219, 1220 

for,  with  king-bolt,  1207 

trusses,  1199-1230 

with  queen  bolts,  1438 

with  hip-rafler,  1211 

Roofing,  698,  862 

tiles,  530 

Roofii,  1192-1198 

blue  and  grey  slates  for,  1093 

calculations  of  quantity  of  timber  in,  180S 
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122S 

for  thnahiiig'tnills,  1Z29 

iron,  1417- UTS 

> Iron,  dimeasioiu  of  psrtj  of,  far  ToriouB 

■puu,  1H8-U53 

iroD,  gittteiB  for,  1164-1460 

iron,  with  udc,  1046 

..  of   ■teodiogi,   desoriptioa  at    plaiu   of, 

184-30S,  2fiT 
ndiktivD  OMt  o(  data  aad  xloo  aovered, 

ie£4 

, rid™  «ad  YsUev,  HAS 

taUBiot  Kantllngi  of  timber  for  nuious 

tjMct  oF,  1S14 
Rouffli'CutiiiK,  RtiS-GAG 
Bubbor,  li]ilia,Up,  1493 
KubUoTDrlc  iQ  nuuoBiT,  SIS,  S43,  i)4<t 
Rule,  gcnenl,  spTiUtabie  to  all  dmfgiu  of  &nn- 

tor  calciilatiDg-  mirfw  of  bot-mter  pipes 

for  drjitig-bouaos,  17S5 

Saddla  nad  btimms-bracket,  1616 

SandrtoDw,  493-4na 

Buida  for  baildlng  pnrpoaas,  liSS 

Bub  door,  12S1 

fmme.  SbaVa  pntont.  1265 

flair,  oiroulor,  iron  banch,  1671 

endieu  biiDcl,  1S7S 

fnua*.  cortical,  1S73 

Bcaglioia,  651 

Baantlinea  of  timbors  for  floon  of  tu^ous  iparnt, 
1181 

ottimbon  for  carioiu  ■pans  of  roof!, 

1214 

Schedule  of  ineasuromeDti  for  a  fannboani  of 
itono,  S48 

Bcoteb  flr  timber.  551-599 

BcoUood,  BtAla  of  forming  in  tbe  Middle  Agat, 
474-4SS 

Sor«i>,  Archimctlonn,  grain  dn-ing  marliine,  1735 

frame  for  boring  braoo,  It>tt4 

koTi  or  gpnnnen,  1669 

lifting.jack,  1672 

Btocke,  lfi63 

Tontilator,  Chudwiclt's,  1485 

Bea-ambaakmeots,  993-1001 

Baal  or  binder  fbr  cattle,  1311 

Seaaaoingof  timber,  610 

natural,  611 

wator,  612 

...,.Uot.air,613 

Soodon  of  American  poultry-house,  1774 

of  ArchimedesD  acrew  zraio  -  coBTBTOr, 

1741 

of  boas  of  principal  window  of  [ormbouae, 

1623 

of  base  of  bu;  window  of  farmbouee,  1G26 

of  a  seU-actinK  sluice,  13J1 

of  an  improved  cottage-window.  1261 

of  bjre  travia,  manger,  and  slake,  1309 

of  cornice,  base,  of  farmhouse,  1621 

of  dam,  1004 

ofdelachedslangbtor-house,  1714 

of  dniin-lile  kilD  at  Corebouse,  1750 

of  firrt-claas  fturohoosBB,  SIO,  316 

of  groin  and  dam  tor  protecting  a  riTor- 

Hde,  1008 

of  Hands'  drying-abeda,  1730 

of  heating  apparatus  for  a  drytng-bouaa, 

1724 

of  Jeaningti's  naler-closet,  1116 

of  miik-houae  and  cheese-room  of  a  farm- 
bouse,  SOS 

of  moulds  for  pis^walbi,  1131 


Section  of  m 


r,  and  rack  fbr  catUe-l 


of  nests  bebind  stain  in  tioalui-binat. 

1774 

of  pigoon-boUife,  1710 

of  platform  and  reluni  stain.  IStS-lM 

of  portable  oombined  ^uTuce  and  caidruL 

1683 

of  poultry-house,  1707 

of  rirer  embioikm«nt.  981 

of  rood  in  strong  clay  land,  loss 

of  stone  trou^  br  a  bn*,  1 IST 

of  through  tcindov-baad  of  laniriKiai^m 

tnmsrenw,  of  Tudor  larmhow*,  tU 

of  wall,  ahowinff  ffuttor  vith  eafttiAfV. 

12a3 
of  window-bead  of  baj  windoir  of  bit- 

house,  1627 

of  wroughl-irwi  oolamns  f or  •hni^  IW 

Gr«-pnK>f  Boonaj.  US 

vortioal,  of  eoni-bani,  133] 

vertical  of  9ins^e-EtDrB7«d  dotaoMl^^ 

tage,  392  ^^H 

vertical  of  ilaui^teT-hauae,  1714      ^^H 

SegmcDta!  urcb  in  brick  wall,  S06  ^^H 

Self-acting  sluice,  13£1  ^H 

SemUoinnbir  areh  in  brick  wall,  »3e  ^H 

Shaw's  pntont  saah-frame,  1265  ^^^t 

Sbcnf,  drying  of  gi^  in  the,  ITS*  ^^H 

Sheafes,  diying  of,  in  tiu  boilar'h«ii»,  ll^^H 
Shed,  ooTcred  dunr,  1377  ^^M 

ocCnsonal.  1590  ^^1 

truss  for  roof  of,  1647  ^H 

Sheds  and  timber  hoosea,  1373-IME  ^H 

cast- irouEirder  for,  1589  ^^H 

drying,  Hands' patent,  1T36  ^^H 

iron,  ISSfl-lSSl  ^M 

sheep  feeding,  1703 

sboller,  at  the  comer  offonrfielil^llK 

trussed  beam  for,  IfiSB 

wrought-iron  columns  for,  1591 

fence  making 'mndiino,  1677 

.,....--  paatorml  farming,  £>3 

with  arable  ca]ton,fc- 

BcHption  of  plan  of  steading  for,  72-Sl 
Sheep,  wire-netting  for,  1582 
Shslter-shods,  1376 
Shelring,  871 

Sberiogham's  ventilator,  1296, 14S4 
Shoe,  cast-iron,  for  endaof  struts,  1601 

for  king-bolt,  1602 

for  purlins,  1606 

for  rafter  and  pole-pUt«,  llW 

for  atmts  and  qneen-hoU.  ifi^ 

Iron,  for  joists,  wall-plates,  1599 

Shoes,  iron,  for  wooden  framing,  1599-1406 
Shop,  oarpentor'B,  plan  of,  17Sl 
Side-gate  of  wrought- iron,  1540 

hill  barn,  American,  1 762 

Sienite,  491 

Sifting  piggerr,  American,  1773 
Singlo  and  double  stalls  in  byres,  oamFaK"" 
advantages  of,  130S 

atoreTeJdetaehedcottsgeaofbrii,'!*'- 

Gcation  adapted  for,  678-837 
Sink,  cost- iron,  1196 
Sinking  of  wells,  1060 

in  toose  BUid,  1061 

Site  of  tonnhouae,  283-285 
Sitoof  steading,  19,  28,  29 

p«ticulari  to  beaTaJdsd  to  »* 

cbooeingof,  26 

Skirting,  707, 1279 

SkyUghts,  713 

Slala,  blue,  best  for  boildiivi,  fi39 


Slata,  bhia,  qoarriM  U,  52* 

ror  ihed  offsring,  100! 

coTerlng  (or  iron  roof,  1643 

sounelled,  518 

roof,  oMtot,  16fi4 

SkbM,  bloa  and  grey,  tbr  rooti,  1094 

grej,  528 

quairle*  o(,  623 

ti»i  1^,625 

BUter,  qwdficatioii  of  dutiea  to  be  performed 
br,  ID  Uie  ereotJOD  of  fann-buUdingB,  ^63, 
711,  ass,  S»I,  908 

and  plumber  wifrk,  71! 

BUtiny,  astimatv  conneiited  with,  1788 

gray,  c«t  of,  627 

auig4it«r-l»iue,  deUched,  VJM 

Sleepsn  aod  iOMi,  697 

Slidms  door,  ViSS 

door  for  itablee,  1370 

gmle  of  corrugated  iron,  1M2 

window,  1280 

Bluioe-eock,  Brown  and  UaVi,  1G28 

cook,  Jennin^'B,  1527 

pipeTalTsa,  1353 

Mlf-acting,  1861 

tbIys  and  raclc,  Iron,  1630 

YilTee,  1626 

nlTaa,  hTdnnta,  bridgoa,  U19-1630 

Bluicaa,  wooden,  134e-13S2 

Smeaton'a  mortar,  C33 

Bmlbh,  ipooiGcaUDn  o(  duties  to  be  nrformed 
by,  in  the  erection  of  farm -building*, 
973, 753,  903 

toolioftha,  1663-1673 

boring  brace,  166* 

forge,  1663 

Smitby,  plan  of  form,  1756 

Bmoka  ud  Teotilating  fiue,  110I-1106 

Soila,  fauDdstioDB  id  vuioua  cluaea  of,  024-937 

Suttai'a  method  of  forming  riTer-embankmenta, 
986,987 

Soullibill  Park,  Surrey,  ateading,  deaoription  of 
plan  of,  213.216 

Spuinen  or  acrew-k^,  1369 

Bpeeifioation  adwted  for  a  iMading  of  brick, 
gCDoral  oonditiora  0^718-736 

adapted  for  a  itsading  of  brick, 

717-755 

adapted  for  a  atvading  of  atone, 

683-718 

of  a  atsadiag  of  atone,  general  coq- 

ditioni  of  maaonry,  tM — general 
ooDditiona  of  carpentiy,  710 

o(  tarm-houaa  adaplMl  for   brink, 

756-82* 

of  fumbouae,  adapted  for  stone, 

826-8*7,  849-877 

feMlScatitma  for  cottagea  o(  brick,  879-903 

(or  cottages  of  stone,  90*-909 

itMus  to  be  conaidered  inthe  draw- 
ing up  of,  657-682 

of  buildiDga,  666-909 

of  dulifls  to  bo  porformod  by  Tari- 

ona  ti*deamen  in  the  erection  of  &rm-baildin^ 
as  follows:  —  Bxmni'-i ,  '■■-7-    i'~l.  7:ii:,   7:1^. 

826,  6S0,  880,  893,  Wir..     .1/ „.  <:<-.i,  ':m,  .v.'?, 

860,  905.  BriMavtr.  Cij,  GDi,  7J7,  700,  f-8l, 
889,  894.  Canitattr  a-id  Jaiwr.  665.  6ea, 
696,  741,  768,  85B,  883,  890,  898,  906.  Sattr, 
663,  711,  385,  891,  90S.  Smia,  673,  768,  903. 
Immomrr.  672,  706,  H*.  823,  824,  877.  Pl<m- 
ber,  674,  711,  712,  815,  886,  891,  902,  907. 
PltuUrtr,  675,  713.  753,  80*.  8S4,  891,  898, 
90S.  PaUler,  679,  754,  813,  887,  891,  900. 
aituier,  679,  S62,  756,  820,  876,  901.  Pajur- 
kamgtr,  821,  S9S.    BriOmgtr,  822. 


Spelter.    Sti  Sno 

Spiral  wire-woric,  1685 

Stable  Bttinga,  Bruoe's  improrad,  IGll 

Cottam'a  fmproTcd,  ISl* 

roofer  woA-hoTM,  1289 

atalli,  with  fasding-psiagea  at  tha  baadi 

o(  1286,  1287 

windows,  1298 

work-horae,  proper  widtiiof,  1280 

Stable*,  &c.,  ventilation  of,  1290-1297 

ilidins  door  for,  1370 

work-liorsa,proparwidthofstaUBitl,1281 

Stackyard,  1334 

corered,  deacription  Of,  304,  206 

plan  of,  206-210 

Staining  of  wood,  685 

Stair,  mode  of  laying  oat  the  step*  in  the  notdt- 
board  of,  1246 

rods,  fariening  for,  1*82 

treads  and  risea  of,  1238 

Staircaae,  earthenware,  1008 
Btaira,  866, 1239-1246 

balnstetB  for,  1248 

notch-board  and  string-board  of,  1244 

Elatform,  1241 
implato,  for  setting  out  *t«p*  U,  12{S 
Stall-oolkr,  1300 

fitting!  for  woik-hoiM  stables,  1286 

in  byi«s,  widOi  of,  130* 

Stalls,  doable  and  single,  in  byra,  n 
adrantages  of,  1308 

for  work-lione  stable,  witli  oast-iron  hasl- 

pDeta,1288 

iron  hind-poata  for  stable,  1509 

........  mode  of  snppiying  food  to,  in  byre,  1807 

of  woA-hons  atablea,  proper  width  ofl 

1281 
81atbeU,1336 
Steading,  Coleahill,  Berkahite,  deacaipllon  of  plan 

of,  S43-2S6 
covered,  remarks  OQ  the  policy  of  adopt- 
ing, 242 
deacriptioaofplano{,foreane&nnin(r, 

82-94 
deacriptJOD  of  plan  of,  for  cattle  pastoral 

farming,  38-52 
description  of  plan  of,  for  cattle  pastoral 

farming  with  arable  oultore,  62-71 
desorlMion  ofplanof,  foraommonfium- 

ing,  115-16* 
dcacription  of  plan  of,  lor  large  dairy 

brming,  96-107 
description  of  plan  of,  for  mixed  brm- 

iag,  l«fi-I8S 
desoriptionof  plan  of,  for  sheep  pastoral 

fanning  with  arable  culture,  72-81 
descri^on  of  plan  of,  for  small  dairy 

farming,  108-120 
deacription  of   plan   of,  for  suburblal 

dairy  fanning,  131-1*4 
deeciiption  of    plan  of,   for  subnrUal 

fanning  with  arable  cnltun,  122-130 
Drumlnlbo,  Foiiiuahire,  deseription  of 

plan  of,  217-283 

Bttingiof,  1280 

Inverqulurity,  For&rshin,  daaoilption 

of  plan  of,  264-27* 

inin  fittings  of,  1603-1618 

lintels  for,  696  ' 

Horphie,  Kinoardioeahin,  dswriptioD 

of  pUo  of,  236-2*1 
of  brick,  spedfleation  adwtad  lor,  717- 

766 

siUof,19,  28,  29 

aile  of,  patUoDlars  to  beanddad  in  tlM 

choosing  of,  26 


Stuae  and  brick,  i 

..  bloots  of,  ■'  le«Ta 
..  conatruotion,  MO 
,.  footinga,  H;i4-a3a 


Tablw  far  oolcuUIJiiK  qaanlit;  of  tMv 
JirirtB,  putitioDi,  ISM 
for  oalcal&tin^  tbe  mibiati  ca 
ber  in  roufs  anij  purUtioni  isi* 
101)  feet,  1804,  Ignj 
of  Bomtluifra  of  timbets  for  lufc 


B,  121* 


DiigU  for  lijre,  [127 


for  Uqn. 


duo^iillt 


s,  ubHorbont  povor  oud  uubesiTeiKBs,  4D7 

„  orUfiml,  &\5 

..  clHHiilicntion  of,  4S9 

.,  "dowelB,^'  ^'jugK^^i^'"  '"'^l  "cmiTti'B,"  for 

joining  blovks  of,  945 
,,  kiml  of,  to  bo  uaeil  in  coniiCructmg  stcai^- 

ings.  5(13-5(15 
..  porition  of,  in  mn-nnlls,  lOOg 
. .  proservatioD  of,  50« 
..  preservation  of.  Kuhlmonn's  oiclhod,  S06 


B.  10-7 
Tanks,  cement  for  Ymiag,  S5A-56! 

for  liquid  mnnurc,  ratioul 

Uon  of,  1074 

liquid-mnnure,  1065-1051 

for  thepreBerTaUoDofgno,!!* 

Tochnical  terms,  glowary    '       ■  =- -" 


principles  of,  BU 

RniiBoine's  method,  510 

Sierelmey's  method,  il  3 

table  of  qualities  of,  497 

their  constructive  qiinlities,  49S-.')05 

Stops,  dour,  for  the  prerention  of  drnti);rhL>,  1 259 
Storey,  upper,  of  steadings,  G7,  77,  69,  1U3,  IIU, 

126,  137,  160,  177,  251.     See  Upper  Storey 
Stove,  gas,  I5U1 

p^te,  flro-lump,  1103 

Stovoa,  fcitchen-ranRca  and  eratP",  I4!17- 15(12 


Tenaon  gate  of  IF    .. 

TenoniDg,  mortising,  and  boring  n 

Terms,  technical,  kIo» '  — ' 

work,  1812 
Thrashing- mill,  iron  roof  for  bone-nK' 

roofs  for,  129 

Thiimb-lalch,  1477 


Tic-1 


I,  1151 


Tie-rods,  beet  position  of,  in  im  !■ 


hollow  rwf,  1090 

hin,  1089 

kiln,  diying  of  gnun,  ITS 

, omamontal  ridge,  IOS» 

quoine.1  valley,  1089 

ridgo,  10S9 

Tilos  for  roofing,  630 
flat,  1097 
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paying,  1087 

!idgeri089 

ro^l089 

ndkr,  1089 

',  araflMtes  oomiMtad  with,  1793 

ir,590 

...  AmerioMi  red  pin«,593,600 

yellow  i^e,  694,  601 

...  aih,  f07 

...  BeUieTe  prooeM of  preeerriiig^  628 

...  boDoL  for  briok  walls,  956 

...  BouoJierie*!  prooees  of  preeeiring,  626- 

629 
...  Burnett*!  prooees  of  preeerving,  622 
...  California  pine,  608 
...  oonstnxotion,  1188 
...  for  agricultiual  implements,  604 
...  floors,  1176-1182 
...  honsee  and  sheds,  1378-1385 
...  ioists  of;  1188-1168 
...  Kyan's  process  for  presenring,  618 
...  laroh,  596-602 
...  Memel,  592 

...  Norway  and  Petersburg,  591,  599 
...  oak,  605 

...  Payne's  process  of  preserving,  625 
...  Sootch  fir,  597-599 
...  seasoning  of,  610 
...  Swedish,  595-598 
...  ventilation  of,  in  dwell^gs,  620 
of  the  dxy-stone  dyker,  102o 
of  the  joiner,  1656-1658 
of  the  mason,  1661, 1662 
of  the  smith,  1663-1673 
•ock,  492 

iron,  for  sinks,  1495 
iron,  for  stable,  1506 
stench,  1107-1109 
and  manger  of  stall  in  byre,  1309 
stones,^ 
es,703 

...  of  stalls  in  stables,  1284 
...  iron,  for  stable  stalls,  1509 
I  of  a  stair,  1239 
itructure  ci,  608 

a  or  horses  for  the  joiner's  shop,  1658 
ing-joists,  1178 
I,  stone,  for  byre,  1127 
IS,  pig,  1518 

..  turnip,  for  courts,  1321 
..  water,  for  cattle-courts,  1119-1127 
,  mason%  1662 
turnip,  1706 
for  bHdge,  1343 
9r  collar-beam  roof,  1208 
>r  curb  or  mansard  roof,  1221 
)r  curved  rib-roof,  1225 
3r  dormer  windows,  1281 
>r  flat  roof,  1219 
>r  a  lean-to  roof,  1199, 1200 
»r  a  porcl^  1204 
ir  roof  of  shed,  1647 
ing-post,  for  roof,  1207 
leen-post,  for  roof,  1208-1210 
ith  kug-bolt,  1207 
beam,  Ainger*s,  1609 

bricte,  1842 

for  weds,  1589 

king-post,  1607 

queen-post,  1607 

gate,  1359 
.  gilder  bridge,  1342 
.  partition,  1189 
timber  beams,  1169-1173 
for  Gothic  or  high-pitched  roof,  1222-1224 
roof,  1199-1280 
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Trussing  of  flooring-joists,  1178 

of  solid  beams,  Gondet's,  1615 

iron,  of  wood  girders,  1607-lMO 

Tubes,  drain,  lidded,  lfiaO-1022 
Tubular  ventilator,  1106 
Turner  s  iron  bench  droular  saw,  1674 
Turnip-troughs  for  courts,  1821 

truck,  1706 

washing,  method  of,  1705 

Turn-key  for  wire-fences,  1572 

Tyennann*s  hoop-iron  bond  for  brlok  walls,  957 

Unbumt  bricks,  walls  of,  1182 

Upper  storey  of  steading  for  oattlo  pastoral  farm- 
ing with  arable  culture,  67 

of  steading  for  sheep  pastoral  farm- 
ing with  arable  culture,  77 

of  steading  for  carse  fiurming,  89 

of  steading  for  large  daily  fannii^ 

103 

of  steading  for  small  dairy  fanning, 

116 

of  steading  for  suburbial  fturming 

with  arable  culture.  126 

of  steading  for  suDurbial  fanning 

with  dairy,  187 

of  steading  for  oommon  fiurming, 

160 

of  steading  for  mixed  husbandly, 

177 

of  steading  at  ColeshOl,  Bsrinhlre. 

251 
UsefU  apparatus  and  erections,  1683-1698 

VaUey-tilee,  1089 
Valves,  chimney,  1487 
Valves  for  sluices,  1526 

iron,  for  admitting  flresh  air  to  staUet, 

&0.,  1507 
Varnish  for  stained  wood,  586 
Venetian  ventilator,  1296 
Ventilating  and  smoke  flue,  1101-1105 
Ventilation  of  drjring-houses,  1724 

importance  of  ,  1290, 1291 

of  stables,  ftc.,  1290-1297 

Ventilator,  Amotf  s,  1483 

for  staUes,  Feiguson>,  1295 

for  withdrawing  foul  air  flrom  dwell- 
ings, 1508 

Looker's  tubular,  1106 

ornamental  grating  for,  1105 

Sheringham's,  1296,1484 

Watson's,  1508 

with  hinged  valve,  1296 

with  suspended  valve,  1296 

wooden,  1296, 1297 

Ventilators,  714 

iron,  1507 

Vermin-proof  cement,  549 
Vertical  saw  fiame,  1673 
Vice,  porUble,  1671 
Vincennes  fium-buildings,  1775 
Voids  in  brick  walls,  9^ 
V-window,  1272 

Wall-plates,  1150 

cast-iron  shoe  for  receiving,  1699 

brick  openings  or  voids  in,  962 

carrying  up  of  courses  <rf,  in  brick,  960, 

961 

fireproof,  of  frame-houses,  1875 

h<^w,  of  brick,  967-974 

of  brick,  953-961 

bond  in,  9581  954 

of  vibumt  bricks,  1182 

pM,  1130, 1181 
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COMPANION  VOLUME  TO  THE  BOOK  OF  THE  FABM. 


THE     BOpy 


NOTICE. 


The  utility  of  a  series  of  Working-Drawings  to  a  large  scale  in  Plan, 
Elevation,  Section,  and  Details,  of  the  various  Steadings  illustrated  in 
Plates  I.  to  YIII.,  having  been  suggested  to  the  Authors,  Mr  Burn 
has  made  arrangements  to  prepare  tlieso,  as  well  as  a  series  of  Drawings 
of  Iron  Roofs  adapted  to  the  Steadings.  Gentlemen  and  Landed  Pro- 
prietors who  may  be  desirous  of  procuring  Tracings  of  a  set  of  Plans 
of  any  one  of  the  Steadings,  &c.,  as  above  named,  will  receive  informa- 
tion as  to  price  of  the  same,  time  of  delivery,  <fec.,  by  applying  by  letter 
to  Mr  R.  Scott  Burn,  Castle  Farm,  Stockport,  Cheshire. 


^ .^  ^^»m^mm.*tMUMMM^  muMk.  uioiciui^  insiwr  auapiea  tot  tne  parnciiiaT  pur- 
poses for  which  they  are  designed.  If  the  same  degree  of  mechanical  skill  that 
is  employed  in  the  construction  of  manu&cturing  machinery  were  transferred  to 
that  appertaining  to  Agriculture,  implements  would  soon  become  more  perfect 
in  every  respect  than  they  are.  It  is  not,  however,  intended  to  be  asserted  that 
machines  for  the  purposes  of  agriculture  can  be  as  easily  perfected  by  any  amount 
of  mechanical  skill  as  those  used  in  manufactures  may  be ;  because  the  soil  and 
its  crops,  being  much  more  crude,  unsteady,  and  unequal,  are  worse  to  deal  with 
than  the  materials  prepared  for  manufactures.  The  very  distinction,  indeed, 
which  is  generally  made  while  treating  of  agricultural  mechanism — ^namely, 
''implements  and  machines" — conveys  in  some  measure  this  important  truth. 
A  machine  operating  upon  a  substance  which  varies  little  from  its  normal  con- 
dition, may  be  constructed  so  as  to  be  nearly  in  all  thingn  self-acting,  requiring 
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from  mail  little  more  attention  than  is  necessary  to  supply  it  with  the  mat 
{ ]  which  it  is  desij^noil  to  opemt^  upon.    An  hnplemmf^  on  the  contrary,  rc({\ 

in  an  a«;ricultural  opemtion,  may,  and  often  does,  demand  the  exen-ise  of  i 
and  skill  on  the  part  of  its  worker,  to  enable  it  to  me^t  the  poeuliarities  of  ii 
or  a  ci'op  constantly  varying  in  cliaracter.  Still  it  seems  beycind  all  doubt 
if  the  scientilic  truth  in  designing,  and  the  workmanlike  skill  in  executinj» 
fitting  togetlu^r  of  manufacturing,  could  be  transferred,  as  far  as  actually  n 
able,  to  agricultural  mechanism,  of  whatever  kind  or  class,  a  higher  state  oi 
ciency,  Iwth  in  construction  and  operation,  would  be  soon  attained.  At  the ; 
time,  it  may  be  safely  admitted  that  this  transference  has  to  a  great  extent 
carried  out.  To  ignon^  the  improvements  both  in  design  and  construction  w 
have  been  elfected  during  the  List  ten  or  fifteen  years  in  many  of  our  machinej 
implements,  would  be  injustice  to  "those  eminent  agriciUtuml-implenKfnt  nu 
througliout  the  kingdom  by  whose  skill  these  improvements  have  been  bro 
iibout ;  and  woulil  also  convey  an  entirely  erroneous  notion  of  the  liigh  sta 
excellence  tn  which  agricultural  machinery  has  now  attaijied. 

A  superior  nuxlo  of  culture,  in  deep  pulverisation  of  the  soil,  in  finer  t 
m(?nt  of  its  surface,  in  more  certain  and  convenient  merles  of  depositing  i 
UR'S  ami  seeds,  an<l  in  improved  methods  of  securing  crops,  has  led  to  a  ] 
increase  of  suitable  machines  being  contrived  for  those  pur]X)ses  :  and 
rivalry  (treated  by  the  establishment  of  large  manufjictories  of  im]»lemeiii 
KngLnid,  giving  a  stimulus  to  their  manufacture  whicli  did  not  exist  hv 
hius  no  doubt  greatly  tended  to  increase  their  number  beyond  the  men?  (lt*ii 
occiLsioned  by  superior  culture,  Jis  well  as  to  impi-ove  their  construction 
workmanship. 

Agi'icultural  imi»lement8  and  machines  having  thus  increased  in  nui 
and  risen  in  importance  from  the  causes  which  have  just  been  iudicattul 
time  s<MMns  to  have  arrived  when  a  consideration,  commensurate  with  i 
imp4.>rtanci»  and  utility,  should  be  Iw^stowetl  uikui  th(>  ]»rinci])les  of  their 
struction  ;  anil  such  a  (•nnsiderati<in,  it  is  conceived,  can  only  be  given 
work  specially  devoted  t«)  the  elucidation  of  those  principles.  Descriptioi 
implements  have  at  all  times  formed  part  of  works  on  geneiid  agriculture  ; 
hitheiln  no  work  in  the  Kiiglisli  language  has  been  entirifly  assigned  to  i 
discussirui.  It  is  the  cibject  of  the  "  IJooK  of  Farm  Impf.kmexts  and  Maciii: 
to  supply  that  desideratum  in  the  agricultural  litemture  of  (heat  Uritain. 

It  is  not,  however,  int^Mided  that  all  the  existing  implements  and  macl 
should  be  passed  in  review  betV)re  the  reader,  as  if  under  a  critical  examini: 
(if  their  mechanical  construction;  for,  setting  aside  the  arrogance  of  such  ti 
ce(Mling,  it  would  be  unfair  to  implement-makers  to  institute  what  could 
but  Im'  deemed  an  invidious  comparison  betwixt  their  respective  manufact 
The  true  objects  of  the  Work  will,  the  authors  conceive,  W  better  accompli 
through  its  enunciating  the  rules  by  which  tlu^  strength  of  materials  empl 
in  the  making  of  iniplements  maybe  rightly  estimated,  and  the  ]>rinciples  i 
which  they  ought  to  ])e  constructe<l,  in  onier  to  their  executing  the  la: 
expected  amount  td*  g»>od  work  with  the  least  ex])enditure  of  power. 

Such  a  Work,  it  is  believe«l,  can  only  be  pnuluced  by  a  combination  of  n 
A  knowled^^'e.  (if  general  mechanicjil  principh-s,  a  facility  of  mechanical  r* 
sentation,  an  a]>titude  f(»r  mechanical  description,  and  a  practical  exp<;rient^ 
the  u.>e  nf  tlie  inijilrnicuts  ;it  Work,  are  all  recpiisitc  in  ord«?r  to  bring  ever 
simplest  inipK'Tiient  vividly  before  the  reader. 

With  what  su«!cess  this  cnnd)ination  has  bec'U  attained,  the  woik  itself  i 
sliuw.      The  statement,  however,  may  be  permitted,  that  in  the  selection  of 
jt'its  fnr  illiistratifu  ami  ilfscri})tion,  in  the  piv])aration  of  the  drawings  and 
»'Xeeution  of  the  en^^qaviugs,  every  caii-  has  been  bei>towcd  to  render  it  a  ti 
worthy  and  piactiially  u<efid  autlmrity  du  aj^ricultural  nn'chanism. 
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HEDOER,   CATFLE-MAN,    FIELD- WORKER,  AND   DAlRT-MAIDj    AND  FORMING  A 

SAFE  MONITOR   FOR  STUDENTS  IN   PRACTICAL  AGRICULTURE. 

Bj  HENBT  STEPHENS,  F.B.S.E. 

Correipondlog  Mcmbtr  of  tb«  Sod^t^  Royalt  %\  Centrmle  d'Agriculturt  of  Fnunot, 
and  of  Uw  Kojral  Agricultural  Society  of  GaUda. 

A    NEW  COITION. 
lUnatratod  with  FOMTBAITS  OP  ANIMALS  painted  from  the  life,  engraved   on  Steel  bj  THOMAS 
UMDSBBM  and  others ;  and  with  sfKi  BNaRAVlNSS  ON  ^'OOD  by  BMANST4MV.  repreeenting  tb« 
principal  Field  Operations,  Implements,  and  Animals  treated  of  in  the  Work. 


SUBJECTS  TSEATED  OF  Dl  THE  BOOK  OF  THE  FABM. 

INITIATION. 

On  the  host  of  the  existing  methods  for  acquiring  a  thorough  knowledge  of  Practical  Hus- 
bandry. Difficulties  the  Pupil  has  to  encounter  in  Learning  Practical  Husbandrr,  and  on  the 
means  of  oTercoming  them.  The  different  kinds  of  Farming,  and  on  selecting  the  best^  On 
the  Branches  of  Science  most  applicable  to  Agriculture.  Persons  required  to  conduct  and  execute 
the  labour  of  the  Farm.  On  the  Institutions  of  Education  best  suited  to  Agricultural  Students. 
On  the  evils  attending  the  neglect  of  Landowners  and  others  to  learn  PiuctioU  Agriculture.  On 
observing  the  Details  and  recording  the  Facts  of  Farming  by  the  Agricultural  Student. 

PRACTICE. 

WINTER. 

Summary  of  the  Field-Operations  and  of  the  Weather  in  Winter.  Plough,  Swing-Trees,  and 
Plough- Harness.  Ploughing  and  Ploughing- Matches.  Ploughing  different  forms  of  Ridges. 
Ploughing  Stubble  and  Lee  Ground.  Occupation  of  the  Steading  m  Winter.  Pulling  and  Stor- 
ing Turnips,  Mangold- Wurzel,  Carrots,  Parsnips,  and  Cabbage,  for  Consumption  m  Winter. 
Feeding  of  Sheep  on  Turnips  in  Winter.  Accommodation  afforaed  to  Cattle  m  Winter  by  the 
Steading.  Reanng  and  Fattening  of  Cattle  on  Turnips  in  Winter.  Varieties  of  Turnips  cuiti- 
vated.  Construction  of  Stables  for  Farm-Horses.  Treatment  of  Farm-Horses  in  Winter.  Treat- 
ment of  the  Farmer's  Saddle  and  Harness  Horse  in  Winter.  Fattening  of  Swine  in  Winter. 
Treatment  of  Fowls  in  Winter.  Rationale  of  the  Feeding  of  Animals.  Accommodation  of  tke 
Grain  Oops  in  the  Steadinj^.  Thrashing  and  Winnowing  of  Grain.  Forming  of  Dnnghills  and* 
Compoats  m  Winter.  liquid-Manure,  and  the  ConstruoUon  of  Liquid-lCanare  Tuks  and  Carts.  • 
Sea- Weed  as  Mjuiure.    Qanlting  or  Claying  the  SoiL 
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In  One  Volume,  large  Octavo,  uniform  iwlA  the  "Book  of  the  Farm,"  price  £2,  2#. 

THE    BOOK 

OF 

FARM   IMPLEMENTS  AND  MACHINES, 

Bj  J.  SLiaHT  and  R.  SCOTT  BURN,  Engineers. 

Edited  by  HENRY  STEPHENS,  F.RS.E.,  Author  of  the  "  Book  of  the  Fann,"  &c 


C  O  N  T  K  NTS. 

Book  First. — Dissertations  elucidating  the  scientific  principles  which  regulate  the 
choice  of  materials  and  construction  of  the  Machines  and  Implements,  and  the 
structures  connected  with  them,  on  the  Farm — Materials  employed  in  Construction 
— ^Principles  of  (Construction  — Practice  of  Construction — Friction  and  Force. 

Book  Second, — On  the  practical  construction,  properties,  and  uses  of  Farm  Im- 
plements and  Machines. 

IMPLEMENTS  AND  MACHINES  CONNECTED  WITH  THE  CULTIVATION  OF  THE  SQIL. 

Ploughs,  including  Steam-Ploughs,  Trench  and  Subsoil  Ploughs.  Grubbers,  Scarifiers, 
Cultivators.  Harrows,  Land-rollers,  Clod-crushers,  PresB-wheels.  Horse-hoes.  Sowing 
Machines  and  Manure-distributors.  Manual  Implements  connected  with  the  Cultivation  of 
the  Soil 

IMPLEMENTS  AND  MACHINES  CONNECTED  WITH  THE  PRODDCTS  OF  THE  SOIL. 
Hay-making  Machines.  Corn-reaping  Machines.  Bam  Machines,  including  Thrashing- 
Machines,  Fixed  and  Portable ;  Winnowing- Machines,  Hummellers,  Corn-cleaning  Machines, 
and  Weighing-Machines.  Carts  —  Waggons  —  Cart  Steelyards.  Straw-Cutters.  Tumip- 
Slicers,  Root-Qraters,  and  Root- Washers.  Corn-Bruisers — Bean-Mills — Oil-Cake  Breaker. 
Boiling  and  Steaming  Apparatus.  Dairy  Apparatus.  Manual  Implements  connected  with 
the  Products  of  the  Soil,  as  Scythes,  Forks,  Bam  Implements,  and  Dairy  Utensils.  Machines 
not  directly  connected  with  any  of  the  above  Ten  Sections,  but  useful  on  the  Farm. 

MOVING  POWERS  OF  THE  FARM. 
Horse-Power.    Water-Power.     Steam-Power.    Wind-Power. 

■ 

ARRANGEMENTS  OF  MACHINES  IN  THE  STEADING. 

Arrangement  of  Machines  in  the  Qround-Floor  of  the  Steading.  Arrangement  of  Machines 
in  the  Upper  Floor  of  the  Steading.  Arrangement  of  Small  Machines  with  the  Moving 
Power  in  the  Steading.    The  Preservation  of  Implements  and  Machines  in  the  Steading. 

40  Engravings  on  Steel— SS6  Engravings  on  Wood, 


"  This  nuifniifleeiil  woik  mnit  excite  the  sdmirBtion  of  every  practical  agricnlturifll     It  forma  at  once  a  com- 

Eleto  history  of  the  progreet  made  up  to  this  day  in  the  adaptetion  of  mMfaaniBm  to  fanning  operations,  and  a 
rilliant  analysis  of  the  value  of  each  additional  step  on  the  road  of  ImproTement  to  the  fsrmer.  .  .  .  It  is  a 
work  which,  like  its  great  predecessor,  the  Book  of  th4  Farm,  supplies  an  obvious  want,  and  does  so  to  such  per- 
fection as  to  render  any  other  work  oo  the  subject,  for  some  time  to  come,  a  superfluity."— tSusMX  Agricultural 
Sxpreu. 


Subscription,  Ttcelve  Shillings  per  Annunu—Puiflished  Quarterly* 
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AND  THE 

TRANSACTIONS  OF  THE  HIGHLAND  AND  AGRICULTURAL 

SOCIETY  OF  SCOTLAND. 

A  few  Complete  Sets  from  the  commencement  of  the  Series  are  for  sale — Y\z,f 
Old  Series,  1828  to  1843,  21  vols.,  cloth,  ;£3,  Ss. 
New  Series^  1843  to  1855,  10  vols.^  cloih,  £i,  128.  6d. 
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FrrpatiMg/er  PidUcatum, 

THE     BOOK 
OF     FARM -BUILDINGS 

THEIR   ABHANGEXEirr  AMD   CONSTRUCTION. 

By  EXHRT  8TXPESH8,  r.K&X. 


BOBEBX  BCOTT  VUBX,  Engineer. 


ii  1 1 


Thk  object  of  thia  Worl  is  to  indicate,  in  Uie  meet  distinct  nunuer,  tiu 
ntDgement  o(  the  Aputments  in  Fum-Steadings  best  ad&pted  for  each  i 
methods  of  Farming  practised  in  the  kingdom.  It  maj  surprue  tiioae  unacqu 
with  Agriculture  to  leam  that  there  are  varioos  modes  of  Fanning.  There  a 
fewer  than  Fire  distinct  BTBtema  of  Farming  pursued  in  this  oonntry.  In 
then,  of  this  rarietj  in  modes  of  practice,  it  will  be  obvious  that  no  single  an 
ment,  however  apparent!;  complete  and  well  conceived,  can  meet  the  require 
of  all  circumstances  of  practice,  or  be  calculated  to  secure  the  strictest  econo 
labour.  As  the  manufactures  of  wool,  cotton,  ^Ik,  or  flax,  require  arrangeme 
premises  suited  to  the  peculiarities  of  the  material  to  be  operated  upon,  so,  ii 
manner,  do  the  pecniiarities  of  "  dairy,"  "  pastoral,"  or  of  "  mixed  "  fauahi 
demand  arrangements  calculated  to  aid  their  practice.  A  very  slight  conside: 
indeed  of  this  subject  wiU  suffice  to  show  that  the  accommodation  required 
farm  solely  devoted  to  the  rearing  of  live-stock,  eliuuld  not  be  the  same  a 
required  for  one  which  is  cultivatwl  entirely  for  the  raising  of  com. 

But  althou<;h  the  urrangomfut  of  the  Apartments  of  SUtadiugH  shouUI  v: 
accordance  with  the  kind  of  Farming,  yet  everj'  arrangement  suitt^  to  the  v: 
modeij  of  Forming  may  be  founded  upon  such  a  geneml  priuciple  as  shall  i 
the  greatest  convenience  and  ecouomy  in  the  use  of  each  arrangement. 

The  Authfirs  are  quite  aware  of  the  difficult  task  they  have  undertaken  in 
to  attain  Ihe  inii>orlant  object  they  have  thus  enunciated  ;  but,  nevertheless 
flatter  themselves  that  the  object  ha!i  been  attained  in  this  Work,  and  that  f 
fint  time  by  any  writer  who  has  hitherto  attempted  to  illu!>trate  Fann-Buildi 

Without  [iledgiiig  themselves  to  any  specific  amoimt  of  matter,  the  Authoi 
be  permitted  the  statement  that,  in  addition  to  Flans  eipressly  prepared  to  W( 
scale,  to  elucidate  the  "  Principle"  of  arrangement  of  Steadings  suited  t«  all 
tics  (if  Fiiroiitig,  and  to  amj>le  working  details  of  construction  and  fittings  of 
meuts,  it  is  projiosed  to  give  such  Plana  of  Farm-Houses,  and  of  Bailiff 
Ijitwiurcrs'  Cottages,  as  shall  exhibit  details  of  c"uvenient  arrangements  ai 
tings.  The  construction  of  Briilges,  Emiianknents,  Culverts,  Dams,  &c.~ 
"outlying  buildings"  of  the  Farm— will  also  receive  due  attention.  It  ii 
the  aim  of  thr  Authors  to  m.'kke  the  Work  a  tmstwortliy  and  practically 
iiiLtliority  in  .ill  iimtterc  connccti'd  with  llir  Building:'  of  the  Fiinn. 


liij 


THE  lai«;h  disease,  a\d  the  presi 

CONDITION   OF   THE    LARCH    PI.AXTATIONS   IS    GREAT    BRITAIS 
CHARLES  M'INTOSH,  Author  of  tlie  "  Boot  .if  tbe  Garden."  So. 
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FAllM  ACCOUNTS. 

In  royal  800,  bound  in  cl^h,  prUe  2t.  6d,, 

A  PRACTICAL  SYSTEM  OF  FARM  BOOK-KEEPING; 

BEING  THAT  RECOMMENDED   IN   "tHE  BOOK   OF  THE  FARM," 

BY  HENRY  STEPHENS,   F.R.S.E.  : 

ALSO, 

SEVEX  FOLIO  ACCOUNT-BOOKS,  constructed  in  accordance  with  the  system,  Printed  and 
Ruled  throughout,  and  bound  in  separate  Volumes ;  the  whole  being  specially  adapted  for 
keeping,  by  an  easy  and  accurate  method,  on  account  of  all  the  Transactions  of  the  Farm. 

THB  ACCOUNT-BOOKS  CONSIST   OF- 


Balance  of  Grain  on  hand  at  any  time  in  the  Corn- 
bam  and  Granary— tbo  weight  of  tlie  Grain,  and  the 
prices  obtained  for  it.    Price  St.  6d. 

v.  LIVE-STOCK  ACCOUVT— Oonsists  of  Ac 
counts  relating  to— 1.  Cattle;  2.  Sheep;  3.  Piga;  4. 
Hortes ;  ihowing  the  particTilara  of  emy  spedes  of 
Live-Stoclc,  tiie  dispoHal  of  them,  the  cash  paid  and 
the  prices  obtained  for  them,  and  the  numbers  on 
hand  at  different  perioda    Price  &. 

VL  LABOUB  ACCOUVT-BOOK- Contains, 
1.  Labour  Journal ;  3.  Labour  Account, —the  former 
for  showing  the  Labourers*  names,  the  days  of  the 
weelc  on  whicii  they  have  been  employed,  and  a 
register  of  the  number  of  work-days  in  each  week; 
tiio  latter  forming  a  summary  of  the  amount  of  all 
the  manual  labour  executed  on  the  Farm  in  tlie 
cotirse  of  a-year,  including  the  Harvest  Expenses. 
PricoSs. 

Vn.  flELD-WOEKESS'  ACOOUVT-Tliis 
is  a  simple  form  of  keeping  the  Labour- Account,  en- 
abling the  total  number  of  Days  in  which  work  has 
been  done  for  half  a  year  to  be  summed  up  and  cal- 
culated at  the  rate  of  wages  per  day,  when  the  gross 
amount  of  tlie  half-year's  earnings  is  brought  out  dis- 
tinctly.   Price  28.  6d. 

77t«  Account-Books  are  told  scparatelt/,  the  complete  Set,  in  Eight  Volumes,  tells  ai  24«.  Qd. 

LABOUB  ACCOUNT  OF  THE  ESTATE. 

This  form  of  Labour  Account  is  specially  constructed  for  the  use  of  Country  Gentlemen,  whether  residing  at 
home  or  abroad,  who  require  returns  to  be  made  to  them  of  the  species  of  work  wliich  daily  engages  the  time  of 
their  labourers  in  whatever  capacity,  and  whether  male  or  female ;  that  is,  besides  Labourers  and  Field- 
Workers,  the  form  is  as  well  adapted  to  Gardeners,  Foresters,  Iledgurs,  Road-makers,  Quarriers,  Miners  Game- 
keepers, and  Dairymaids.    Price  28.  6d. 

**  We  have  no  hesitation  in  saying,  that  of  the  many  systems  of  keeping  farm-accounts  whidi  are  In  vogue, 
there  is  not  one  which  will  bear  comparison  with  tliat  Just  issued  by  Messrs  Blackwood,  according  to  the  recom- 
mendations of  Mr  Stephens,  in  his  invaluable  *  Hook  of  the  Farm.'  The  gretit  characteristic  of  this  system  is 
its  simplicity.  When  once  the  details  are  mastered,  which  it  will  take  very  little  trouble  to  accompUafi,  it  wiD 
be  prised  as  the  dearest  method  to  show  the  profit  and  loss  of  business,  and  to  prove  how  the  soundest  and 
surest  calculations  can  be  arrived  at.  We  earnestly  recommend  a  trial  of  the  entire  series  of  Books— th^  must 
be  used  as  a  whole  to  be  thoroughly  profitable ;  for  we  are  convinced  the  verdict  of  our  agricultural  friends  who 
make  such  a  trial  wUl  speedily  accord  with  our  own— that  they  owe  a  deep  debt  of  gratitude  both  to  Mr  Stephens 
and  Messrs  Blackwood  for  providing  a  method  so  complete  and  satisfiactory  to  their  hands."— i^eU'«  Messenger, 


L  CASH-BOOK  — Ruled  with  double  money- 
colums  for  Dr.  and  Cr. ,  showing  the  Cash  received 
for  produce  sold  off  the  Farm,  the  money  paid  on 
account  of  the  Farm ;  and  all  general  Cash  and  Bank- 
ing transactions.     Price  2s.  6d. 

IL  LEDOEE — Ruled  with  single  money-columns, 
Ih".  and  Cr.  on  sopai-ato  pages,  containing  Accounts 
with  everv  Person  or  Company  having  transactions 
with  the  Farm.    Price  6s. 

III,  FARM  ACCOUVT— Contains  the  Canh  re- 
ceived  for  all  the  Produce  sold  off  the  Farm,  and  the 
Ca»h  paki  for  all  the  commodities  required  for  the 
Farm,  and  these  alone.  Tlius  the  Balance  between 
the  Dr.  and  Cr.  sides  of  the  Farm  Account,  at  the 
end  of  the  AKricultural  Year,  shows  whether  the 
fMrm  has  returned  or  consumed  the  largest  amotmt  of 
Cash.     Price  2s.  fid-    

IV.  COBV  ACCOUET— Comprises  all  aceounu 
and  statements  connected  witli— I.  Wlieat;  2.  Bar- 
ley; 3.  OaU;  4.  Straw;  6.  Potatoes;  fi.  Turnips. 
Mangold-Wurzel,  Carrots  and  Parsnips.  Tliese  ac- 
counts show  all  the  fiarticulars  connected  with  the 
diffierent  species  of  produce — tho  time  when  grain  is 
tlirashed— tlio  parties  to  whom  it  lias  been  sold— the 

which  have  been  made  of  it  on  the  Farm— the 


ANirUAIs     PUBIsZCATZOlV. 

Foolscap  Octavo,  price  5s, 

THE  YEAR-BOOK  OF  AGRICULTURAL  FACTS 

FOR    1860. 
Edited  by  BOBEST  SCOTT  BURN. 

"  Next  to  keeping  AiO  and  complete  accounts,  nothing  Is  more  useful  to  the  Csnner  than  to  have  an  accorata 
record  ot  facts  and  dates." — Economint, 

The  object  of  the  present  work  is  to  secure  for  the  most  useful  of  the  "  Facts  **  scattered 
through  the  itages  of  the  numerous  Magazines  and  Journals — Home  and  Foreign — which 
are  devoted  exclusively  or  partially  to  the  dissemination  of  information  connected  with  the 
various  branches  of  agriculture,  a  permanent  an<l  easily  accessible  record.  It  embraces, 
moreover,  the  most  striking  of  the  ** Facts'' promulgated  at  the  meetings  of  Farmers' 
Clubs,  Agricultural  Societies,  &c.  &c.  ;  and  which,  even  when  made  pubfic  through  the 
Agricultund  JoumaLs,  are  ajit  to  bo  lost  sight  of,  or  cannot  be  conveniently  and  readily 
leferred  to,  among  the  mass  of  other  matter  which  these  journals  comprise. 

Copies  of  the  Volume  for  1859  may  still  be  had^  price  6s. 
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THE  BOOK  OF  THE  GASDEH— Oontiniied. 

CHAPTER  XI.— Latino  out  Flower-Gardens.— -Sirttoji  1.  Preliminary  Remarks  on  the 
Classification  of  Styles  ;  2.  Situation  of  the  Fluwer-Garden  ;  8.  Flower-Garden  Fences ;  4.  Plant- 
ing with  a  view  to  produce  Efifect ;  5.  The  Arboretum ;  6.  The  Pinetum ;  7.  Edgings ;  8.  The 
Reserve  Flower-Garden ;  9.  Disposal  of  the  Ground  ;  10.  Harmony  of  Colours. 

CHAPTER  XII.— GsoMBTRiCAL  Flower-Garden.— iS^ioa  1.  Their  General  Arrangement, 
&c.  ;  2.  Fountains  ;  2.  Vases  and  Urns,  Dials  and  Mural  Decorations ;  4.  Statues ;  5,  SMts ;  6. 
Temples  and  Arbours  ;  7.  Mausoleums,  Cenotaphs,  or  Sepulchral  Structures. 

CHAPTER  XIII.— Gardenesqde  Style  of  Flower-Garden. —Ac<«m  1.  Their  General 
Arrangement ;  2.  Fountains  and  Vases  ;  3.  Basketwork  ;  4.  Bridges ;  5.  Trelliswork,  Gates, 
Fences,  and  Tree-Guards ;  6.  Moss-Houses,  Seats,  and  Resting-places. 

CHAPTER  XIV.— Picturesque  Style  op  Flower-Gardens.— iSfertioa  1.  Their  General 
Arrangement ;  2.  Rockwork ;  3.  Hermitages,  Arbours,  Moss- Houses,  and  Seats ;  4.  Ridges ;  6. 
Rills,  Rivulets,  and  Cascades  ;  6.  Rustic  Fences. 

CHAPTER  XV.— Practical  Diagrams  Explanatory  of  the  Rules  fob  Layinq  out 
Gardens,  more  particularly  for  Forming  Curved  Lines. 

CHAPTER  XVI.— ToYTN  and  small  Suburban  Gardens. 

APPENDIX. 

INDEX. 

ZIiIiUSTRATZONS. 

33  COPPER-PLATE  ENGRAVINGS  by  W.  and  A.  K.  JOHNSTON. 
1040  ENGRAVINGS  on  WOOD  by  BRANSTON. 

This  Volume  may  be  had  separately,  hf.  bd.,  price  £2,  IDs. 


CONTENTS   OF   THE    SECOND   VOLUME. 

THE  CULINARY  OR  KITCHEN  GARDEN. 

THE  HARDY  FRUIT-GARDEN. 

THE  FLOWER-GARDEN  :  —  Chapter   I.    Plant-Houses,    Pits,    and   Walls  ; 
Chapter  II.  Open  Floweb-Garden. 

SELECT  LIST  OF  VEGETABLES  AND  FRUITS. 

SELECT  LIST  OF  PLANTS. 

GLOSSARY  OF  TERMS.  * 

280  ENGRAVINGS  ON  WOOD. 

This  Volume  may  be  had  separately,  hf.  bd.,  price  £1, 17s.  6d. 


**  We  must  congntulate  both  editor  and  publinhers  on  the  eomplstlon  of  this  work,  which,  whether  conii- 
dertd  in  reference  to  the  iofonuation  ItoonreyBon  the  theory  and  uractioeof  horticulture,  itenumeroue  illustrm- 
tlone  in  the  first  style  of  art,  and  beautiAil  type,  is  every  way  wortby  of  the  character  of  all  concerned  in  its  pub- 
lication.  The  ecientifle  Icnowledge  and  great  experience  of  the  editor  in  all  tliat  pertoina  to  horticulture,  not 
only  as  regards  cultivation,  but  as  a  landacape-gardener  and  garden  arcliitect,  has  enabled  him  to  pmdnce  a 
work  which  bringa  ail  that  is  known  of  the  various  subjecte  treated  of  down  to  the  preeent  time ;  while  the 
manner  in  whicli  tlie  work  is  illustrated  merits  our  highest  approval,  as  most  successful  specimens  of  engraving 
....    On  the  practical  details  of  culture,  the  editor  gives,  in  addition  to  hia  own  opinion,  the  pith  of  what 

others  have  written  on  tbo  subject We  hope  to  notice  this  book  again.    In  the  mean  time,  we 

strongly  recommend  tlie  *  Book  of  the  Garden.'  To  gardeners,  in  every  way  it  will  be  indiepenaible,  and  not 
lesa  so  to  country  gentlemen,  architects,  and  surveyors,  who  will  find  it  the  best  authority  on  the  subject  th^  can 
rete  to."— rAe  Florist. 


TEXTBOOKS  on  GEOLOGY,  by  DAVID  PAGE,  F.G.8. 


I. 

Fourth  Edition,  price  Is.  6d., 

INTRODUCTORY   TEXT -BOOK    OF    GEOLOGY. 

With  Engravings  on  Wood,  and  Glossarial  Index. 

n. 
Second  Edition^  revised  and  enlarged,  pri^  6<., 

ADVANCED   TEXT-BOOK   OF   GEOLOGY, 

DESCRIPTIVE  AND  INDUSTRIAL. 
With  Engravings  on  Wood,  and  Glossary  of  Scientilic  Terms. 

in. 
In  Crown  Octavo,  price  6s., 

HANDBOOK  OF  GEOLOGICAL  TERMS  AND  GEOLOGY. 
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W0BK8  OS  AQBICULTCRS,  ETC. 


In/oolieap  Bra,  Jtr!ct  tt.  9d., 

TESTER  DEEP   LAJS'D-CULTURE ; 


^  HXHST  8TSPHJEH8,  F JLS^ 

Aulhsroftk*  ■' Book aTtta  Fun.'' 
TnB  chnmcUrisliu  of  the  new  Rvstcm — for  it  may  be  well  so  named,  different  as 
is  from  any  now  in  use — ia  the  complete  pulverisatioQ  of  the  eubsoil,  and  its  mi 
tur«  with  the  upper  soil,  the  treatment  being  of  &  rerj  aubetantial  and  pennoDe 
natare.     The  work  is  divided  into  the  following  Mctions  :~— 

but.  ften  til*  fact  Ihil  Iha  IMii  ofwrnid  npon  wn.  im  lb«  omDvy,  bj  no  mau  pnmliiBt  nbJeeU  for 
•Kpaikdltvr*  of  Hpltal,  Iht  bait  tridflniw  k  DbtAlnAd  at  tb*  anUann  of  tba  prindpld  upm  wblch  t>i«  i&iprc 
DtaU  wtn  FnuDdtd.  {2  }  Tbort>UBli.dnrHilDf  tll«  nUi  nod  HlbBUit.  (i,)  Devp-ltloaichiEurtli*  loila  uid  mbsc 
(4.)  aul»U  tnncb-p»oivtilB(.  (S.)  Tb*  Ywur  Plogfh.  (C.)  Bwlif-tRi*  for  tbn*  *ad  laur  bans.  Tb*  1 
fMr  ■*ction»  oonprtH  datcrlplUMki  of  ih«  pvfnlUritta*  t>r  cnnMranioii  of  lb*  plou^b*  wad,  and  tbe  uetliod 
pb«rn.    (7  J  Tho  phjtlcBj  bvDaflli  dvTivad  from  thi  Ihannfh-dninLDf  mod  HihaDl]  ir 


/■  •>  n.h.  Sn>,  nlA  ATLAS  ri>/../i'u,  prjrr  30l.     S<(m.i  Edili^m, 

ITALIAN    IRRIGATION: 

REPORT    ON    TRE   AORICl'LTURAl.   CAKALS   OF   PIEDMONT   AXD    LORRARDT, 


KITN  All  trPEIIDII, 


I  .^*."' 


While  "IrriKiition  worlcB,"  viiryiiig  wiilclv  in  pliaracter  nnd  iniportiuioe,  ha 
been  carried  nut  in  tliiii  country',  ami  ntteiitioo  ilirvcted  to  their  detiiU,  throiif 
tbe  medium  either  of  Kiwclal  workx  or  pericnlionl  publications,  infommtion  li;u<  liti 
Bcareely  nbtninabli-,  eii'ppt  in  small  meosiin;,  ami  through  i\w  nitHliimi  of  isolati 
and  rarely  met  with  roportH,  of  the  nature,  exteut,  and  dettils  of  the  aysti^ 
adopted  in  Italy,  "  the  clamic  land  nf  irrigation,"  where  its  infiueiiee  ba.4  ttnde 
even  from'the  earliest  period  of  histori',  to  make  her  plains  the  richc:>t  on  the  fai 
of  the  earth.  And  yet  when  we  eon«ider  that  the  machinery  of  thi«  (jrand  wyste 
for  tbe  distribution  of  water,  in  onler  In  tliu  cultivation  of  tbe  land,  over  which 
is  made  to  sprea<l  in  fertilising  stmims,  i*  "  considered  by  most  observers  tt)  ci>n 
nearext  to  the  t>7ie  of  theoretical  perfi'ction,"  some  idea  of  tbe  value  of  a  woi 
may  1*  obtaineil  which  would  show,  in  u  clear,  explicit,  ami  jirm-tical  m.inne 
the  various  nrlations  of  the  system,  tho  cletniU  of  it,-*  wurks,  anil  the  pracri.': 
operation  of  its  mei'hnuiimi.  These  and  many  other  details,  interestiiif;  in  a  hist 
rical  an<l  social  (xjiiit  of  view,  it  in  the  objwt  of  the  present  work  to  lay  liefi>re  ll 
reailer.  Tn  a<lditi'>n  to  the  letterpres.*.  which  fully  e^cliaiists  the  tlie'ory  and  tl 
practice  on  wliich  thif  the  Towt  extensive  a*  well  as  the  luiBt  efticieiit  svrfeni  in  tl 
worbl  is  founded  and  carrii-d  out,  the  work  is  enriclicl  by  a  lar-.-e'  fuli..  Atl 
Flateii,  abounding  in  hints  and  suggestion!)  on  varioua  jioints  of  < 


WORKS  ON  AGRICULTURE,   ETC.  9 


A  New  EdUion,  Illustrated  with  numerous  Engravingty  \$., 

A  CATECHISM 


OP 

PRACTICAL  AGRICULTURE. 

^7  HENBT  STEPHENS,  FJLS.K 

Author  of  the  '*  Book  of  the  Farm." 

For  thoee  destined  to  act  m  prindpali  on  the  fiu'ni,  instruction  is  provided  by  the  profusion  of  Treatitce  on  the 
▼arious  branchee  of  the  subject,  by  Agricultural  Colleffcs  and  Lecturesliips,  aud  pre-eminently  by  their  entering 
at  practical  pupils  with  men  of  mature  experience  and  skill ;  but  for  the  far  larger  numbers  destined  to  subordi- 
nate employments,  no  such  means,  and,  indeed,  no  means  of  any  kind,  have  been  available.  They  entersd  on 
their  occupation  entirely  unprepared  for  it,  and  were  destined  to  acquire  the  knowledge  and  skill  requisite  wholly 
empirically,  behind  the  plough  or  in  the  field.  That  through  such  a  training  multitudes  have  come  thoroughly  to 
understand  and  ably  to  fulttl  their  duties,  admits  of  no  dispute ;  had  it  been  otherwise,  our  agriculture  could 
never  have  been  what  it  is.  But  still  it  is  hardly  questionable  but  that  this  knowledge  and  ability  might  have 
been  earlier,  more  easily,  and  more  generally  attained,  had  these  workers  in  our  fields  entered  on  their  task 
in  some  degree  Informed,  by  preliminary  elementary  instruction,  as  to  wluit  was  expected  of  them. 

The  favourable  reception  given  to  Professor  Johnston's  "  Catechism  of  Afijicultural  Chemistry  and  €leology,** 
■ttggested  to  the  Pnblishera  the  propriety  of  a  similar  work  on  Practical  Agriculture.  In  intrusting  the  carrying 
out  this  idea  to  the  Author  of  the  **  Book  of  tlie  Farm,"  they  knew  they  were  securing  for  the  Work  devised  Uie 
ftdlest  poesible  knowledge  of  the  subject,  sound  Judgment  as  to  the  want*  of  the  clasii  for  whom  he  was  specially 
writing,  and  orderiy  and  methodical  arrangement,  and  the  utmost  cleamess  and  simplicity  of  style,  in  filling  up 
the  details.  The  method  he  has  adopted  is  the  same  as  that  on  which  public  approval  has  been  so  decisively 
stamped  as  followed  in  the  '*  Book  of  the  Farm  '* — ^the  describing  the  various  operations  of  the  Farm  in  the 
order  in  which  they  are  in  the  sncosesive  seasons  actually  performed  upon  it.  And  in  following  out  the  details, 
he  has  proceeded  ou  the  principle  which  all  teaehers  of  mixed  daises  know  to  be  the  only  safe  one — the  assnming 
nothing  whatever  to  be  known  beforehand  of  the  processes  described.  Hie  utmost  simplicity  and  deameas  have 
thus,  it  is  hoped,  been  secured ;  and  as  a  still  further  aid  to  full  uomprehension  of  every  operation,  woodcuts 
and  diagrams  have  been  profbsdy  employed  wherever  they  could  be  of  any  possible  service. 


Third  Edition,  Buo,  prire  5t., 

A  MANUAI.  OF  PRACTICAL  DRAINING. 

By  HEKBT  STEPHENS,  F.B.S.K 

Author  of  "  The  Book  of  the  Farm." 

The  subject  is  divided  into  the  following  sections  : — 

(I.)  The  symptoms  exhibited  by  land  requiring  drainage.  (2.)  The  different  methods  of  draining— shallow 
draining,  with  ita  railetiesF— deep  draining— thorough  draining.  (8.)  Draining  by  open  ditches.  (4.)  Sheep 
drains  in  hill  pastorea.  (5.)  Drains  for  ground  for  forest  trees.  (6.)  Ancient  shallow  covered  drains.  (7.)  Iso- 
lated hollows  and  running  sands.  (8.)  Bog  drains.  (9.)  Elkington's  method.  (10.)  Determination  of  the 
minimum  depth  of  drains.  (11.)  Open  ducts  for  drains— stone— tile  ducts— necessity  for  soles  for  ducts.  (12.) 
Estimate  of  the  quantity  of  water  to  be  conveyed  by  ducts.  (13.)  Draining  of  fields  in  succession.  (14.)  Period 
of  the  rotation  at  which  drains  should  be  executed.  (15.)  Position  of  main  drains.  (16.)  Ditto  tai  reference  to 
imfacai  (17.)  Ditto  of  small  drains  in  reference  to  Inclination  of  surface.  (18.)  Particulars  deteraaining  depth. 
(19l)  Ditto  distances  between  drains.  (20.)  Contracts  for  cutting.  (22.)  Rules  for  filling  drains  with  stones. 
(8S.)  Drains  with  soles  and  tiles.  (2A.)  Lnjing  of  ditto.  (25.)  Pipe-drafais.  (26.)  Laying  of  ditto.  (27.)  TUe  and 
■tone  dndnSL  (28.)  Outiets  and  levela.  (29.)  Returning  the  soil  Into  the  drains.  (Sa)  Conducting  draining 
opentiooa.  (31.)  Ground  plau  of  a  thorough -dried  field.  (32.)  Physical  benefits  derivable  from  draining.  (S3.) 
Pecuniary  profits.  (84.)  Cost  of  draining  by  different  methods.  (36.)  Draining  railway  cuUlnga.  (.^)  Flat 
•tone  draina.  (37.)  Peat  tile  ditto.  (38.)  Plug  ditto.  (39.)  Sod.  (40.)  Mole.  (41.)  Larch  tube.  (42.)  Brush- 
wood.  (43.)  Brick  drain.  (44.)  Drain  ploughs.  (45.)  Drain-tile  machines.  (46.)  Machhiea  for  preparing 
day.  (47.)  Inquiry  as  to  whether  landlords  ought  to  undertake  any  or  what  part  of  the  expense  of  drateing. 
(48.)  Theory  of  draining.  (49.)  Durability  of  drains.  (50.)  Trenching  rough  ground  preparatory  to,  and  eooae- 
quant  upon,  drainage. 


In  Demy  Quarto,  with  Engravings,  lOj.  6rf., 

ELKINGTON'S  SYSTEM  OF  DRAINING. 

Edited  l^  J.  JOHHSTOVE. 
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Third  Edilion,  much  enloi'gtdf  in  Ro^al  Octavo,  with  Engravings,  price  20*., 

THE    FORESTER: 

A  PRACTICAL  TREATISE  ON  THE  PLANTING,  REARING,  AND  GENERAL 

MANAGEMENT  OF  FOREST  TREES. 

^7   JAKES    BEOWN, 

Wood-Manager  to  the  Earl  of  Seafleld,  and  Sunreyor  of  Woods. 

With  a  view  to  render  the  book  still  more  worthy  of  continuance  in  public  favour, 
this  edition  has  been  carefully  rewritten,  and  many  new  sections  upon  important 
subjects  added,  for  the  purpose  of  making  it  still  better  adapted  as  a  complete 
guide  in  all  forest  operations ;  in  short,  it  has  l>een  so  much  enlarged  and  im- 
proved, that  it  may  be  considered  in  every  respect  a  new  book. 

Since  the  a])pe!irance  of  the  Second  Edition  in  1851,  the  Author  has  been  very 
extensively  employed  by  landed  proprietors  in  all  parts  of  the  country,  in  surveying 
and  reporting  on  the  present  state  and  future  management  of  plantations,  and  of 
grounds  adapted  for  planting.  His  observations  and  experience  have  thereby  been 
very  much  extended,  inasmuch  as  each  district  usually  presents  some  distinctive 
and  peculiar  features,  arising  from  the  nature  of  the  soil,  aspect,  and  elevation 
above  the  sea :  and  the  whole  practical  residts  from  this  extended  and  varied  field 
of  operations  have  been  embodied  in  the  present  edition  of  "  The  Forester."  In 
it,  as  in  the  former  editions,  the  Author  has  confined  himself  entirely  to  his  own 
experience  in  forest  operations  ;  and  his  aim  ho^  been  that  of  making  his  work 
plainly  and  practically  useful  as  a  forester's  guide. 

The  subject  of  keeping  the  Forest  accounts  has  also  been  for  the  first  time  taken 
up  in  the  present  edition  ;  and  a  section  has  been  added  containing  a  complete  sys- 
tem of  Forest  Book-keeping,  with  examples  of  all  the  various  Books,  and  full 
explanations  regarding  them. 

SYNOPSIS    OF    CONTENTS. 

Importanoe  of  Woodlands  in  Great  Britain. — The  object  of  planting. —The  ralue  of  wood  as  a  crop  upon  land. 
—Forestry  as  at  present  understood  and  prartised  in  Great '  Britain. — Education  necessary  for  foresters. — What 
portions  of  the  country  should  bo  put  under  trees,  and  what  ptirtious  sliould  not — Laying  out  of  land  for  forests 
and  plantatians.— 8tone  and  lime  walls.— Dry  stone-dykes  with  lime  on  co|)eonly. — Turf  dykes. — Wooden  palings. 
— Wire  fences. — The  purpose  and  situation  for  which  each  sort  of  fence  is  mott  properly  adnpted. — Gates. — Pte- 
parlng  ground  for  the  growing  of  young  trees.— Drainage.— L4i>iiig  off  and  making  of  roads  in  new  plantatious. 
—Trees  considered  as  a  pro6table  crop,  and  as  omameutal  objects  on  landed  property. — Descriptive  character, 
haUt,  and  peculiarities  of  the  various  forest  trees. — Season  of  the  year  best  adapted  for  plsnting  operstions.— How 
tn  choose  young  forest  trees  when  buying  them  from  public  nurseries. — Utility  of  proprietors  having  their  own 
borne  nurseries. — Management  of  tlie  nursery.— Kinds  of  forest  trees  which  may  be  most  profitably  planted  in  any 
ghren  district  of  the  country. — Expenses  of  laying  down  laud  under  plantations. — Game  injurious  to  young  trees. 
—Pruning. — Thinning  plantations. — Management  of  liardwooded  plantations  of  considerable  age,  reared  clilefly 
with  a  view  to  ornamental  effect.— Management  of  plantations  of  considerable  age,  reai-cd  with  a  view  to  a  crop 
of  Umbor  only. — Rules  and  regulations  necesBiii^  to  be  observed  in  the  cutting  down  and  selling  of  trees,  whether 
as  thinnings  or  clearings  of  (rid  timber. — Rearing  and  management  of  plantations  for  a  supply  of  hop-poles. — 
Jfanagement  of  general  coppice  plantations. — The  stripping  and  drying  of  bark  used  for  tanning.— Cause  of  dis- 
•Bsa  among  larch  plantiiUons.— External  symptoms  of  disenie  in  trees,  and  general  causes  of  the  same.— The 
periodical  mcreast  of  timlier  in  the  different  species  of  forest  trees.— How  to  find  the  value  of  growing  plantations, 
and  cf  full-grown  timber  trees. — Method  of  transplanting  large  trees,  and  description  of  machines  for  perfonning 
that  opersAion.— Method  of  renewing  the  health  of  old  or  dsi'ayed  trees.- Kinds  of  phints  best  fitted  for  under- 
wood,  and  how  they  may  be  planted  in  a  wood  so  as  to  produce  useful  end  ornamental  effect. — Hints  in  reforenee 
to  the  fSriillxig  of  timber. — The  application  of  water  and  steam  powers  to  the  manufacture  of  timber. — The  prepar- 
tng  of  timber  for  hotter  preaervation.— Reporting  on  woodlands.— System  of  book-keeping  adapted  to  forest 
epmuttona. 


In  Octavo,  price  5s., 

VIEW  OF  THE  SALMON-FISHERY 

OF   SCOTLAND. 

WITH  OBSERVAnOHB  ON  THE  NATURE,  HABITS,  AND  INSTINCTS  OT  THE  SALMON,  AND  ON  THS 

LAW  AS  AFFECTING  THE  RIGHTS  OF  PARTIES^  &C.  &C. 

Bf  Vmt  Late  KUBDO  XACKEHZIE,  Esq.  of  Cardrofls  and  Dnndonald. 


WOREfl  Ott  AQUCDt-TIFB^  irtC. 


THE  AKCnrTECTUUE  OF  THE  FARM 


By  JOEH  8TAEF0BIE,  AnluteeL  ~ 

Tim  work  compriHwi  a  ierion  of  nUtjf-tiro  |ibttea,  finished  iu  the  Iii;Qf)>e«t  rtyli*  of  ai 
»U  the  (Imwbitii  lui'l  dmixua  bebg  umtully  |>n-|iaj-eil  by  the  Aulfiiir.  Eight  ttasigi 
for  lalKiui-en'  coltngvn,  uf  ililTorDut  atvlix  mul  nMrommodation,  with  two  pUtoi  ' 
working  dctAils,  nrc  given.  Inking  op  1 7  [ihittia.  The  next  two  luv  uvcupitKl  liv 
ilusign  for  a  fnrm  biiliff'i'  house  ;  theso  boing  ft Jlowed  by  a  Miiai  uf  four  diMgi 
for  dilTorvnt  rlnnH^  nf  fnrm-liniiHa  in  platw  IH  tn  3S  inclusive.  PUli-s  3(j  ta  3 
tnk«  up  a  (lexign  for  a  fnctnr's  tiouM,  while  ^S)  to  44  iiluBtreU  the  Hmuigcmra 
Mill  doouiatioiis  tif  A  houM  ndaptfiil  for  a  proprietor  ^mniiig  bia  own  estate.  Tho 
compriH!  Ih^  firtt  diviaS»D  of  lie  work  i  the  (swnd  being  occupied  with  platnt  4 
to  Bi  inclunve,  llluDtraliva  of  deitigu*  for  fsLTiu-stwuliagB,  for  wntur,  hirer,  au 
utooni-powcr,  iiili4>(«d  fur  fiiniu  of  vu-Ioua  ucnt,  including  the  deei^i  for  which  U 
AiithM  obtuncd  the  Highlund  uid  Agricultiirul  Societv'a  Gold  M«dal. 

Qenoral  dctnik  of  cuuxtruotion  oad  descriptiona  of  eiich  pUte  hr  fldded  ;  and  i 
tint  pnipKrutioit  of  the  work  ever;  pnins  hnc  been  taken  to  proilui: 
uwful  voiunii',  i'->ilotilat«<l  Ln  meet  the  wants  of  the  present  time. 


THE  HANDBOOK 
THE  MECHANICAL  ARTS: 


B;  R.  SCOTT  fiUBN,  Engineer. 

Althouqh  the  ngriculturist  is  not  genendly  couverannt  with  the  operations  an 
proce»iHes  coimecte<]  with  the  niechnnicnl  arts,  still  numerous  insLmn^x  nre  sure  t 
nrise"  in  every-ilav  pi-actice,  in  which  even  a  Blight  knowledge  of  thera  would  h 
of  greiit  |)ecuniiiry  viilue.  The  various  ojiemtions  demanded  by  the  exigi-ueie 
of  farm  life,  and  the  numerous  claims  made  on  the  niethanicnl  ingenuitj-  nni 
abilities  of  the  fanner,  tend  to  render  a  work  ])ecuiiftrly  valuable  to  him  whici 
beara  on  those  lir.iuches  of  the  mechanionl  arts  which  are  in  the  most  frequeu 
requisition.  This  desideratum  the  present  work  h  ileeigued  to  supply.  Ever 
care  him  lieen  taken  in  the  pi-epnmiioii  of  the  working  drawings  with  which  thi 
work  is  profusely  illustmteil,  and  by  judicious  compression  of  materials  to  presen 
a  mass  of  practical  information  which  will  enable  tite  reader  to  carry  on  man' 
operations  without  involving  the  expense  of  hired  labour.  The  following  are  thi 
divisions  of  the  work  : — 


nlHlHB. 

(I.I 

Bulldlnn  tpecra 

allon^bUI. 

(3.    Ki™pl..«* 
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Ililiini.    (fl 
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M    (10.;  b 
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umd 
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itrBMk 
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ofCMIKIllI 
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Cii 

)J,.i..irvu 
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■nd 
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■ehinH. 
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ing. 
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fl„Lhlnii' 
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B«d™l[lnji.    (».)  Wfll-ilnki 
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iDdirK 

blHkUuft 

ndu. 
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Fifty-Hcond  Edition^  price  !«., 

A    CATECHISM 

OF 

AGRICULTURAL  CHEMISTRY  AND  GEOLOGY. 

^y  JAIOS  F.  W.  JOHNSTON,  FJLS.E.,  Ac. 

The  object  held  in  view  in  compiling  the  present  little  work  was  the  preparation 
of  a  manual  sufficiently  elementary  to  be  used  even  in  our  humblest  schools,  yet  so 
precise  and  complete  as  to  constitute  in  itself  a  complete  course  of  instruction  in 
the  applied  science  of  which  it  treats.  The  recei)tion  it  has  experienced,  as  exem- 
plified in  the  issue  of  a  Fifty-second  Edition,  may  be  held  as  proof  that  in  general 
estimation  it  has  achieved  its  aim. 

The  Work  is  arranged  under  the  following  sections,  in  the  form  of  question  and 
answer,  and  is  amply  illustrated  by  diagrams  : — 

(!•)  Generml  relations  of  the  plant,  the  noil,  and  the  animal  (2.)  Com)>ound  substanoen  of  which  the  organic 
part  of  plants  and  animals  consists.  (Si)  Elemental^  bodies  of  which  the  compound  substances  contained  in  the 
organic  part  of  plante,  aniinalu,  and  soi's  consist.  (4.)  Of  the  organic  fuod  of  plants.  (6.)  Composition  and 
properties  of  water,  ammonia,  and  nitric  acid.  (6.)  Composition  of  woody  fibre,  starch,  sugar,  gum,  and  humic 
acid,  and  how  they  are  formed  in  Ute  plant  or  tlie  soil.  (7.)  Composition  of  fat,  ffluten,  and  fibrin,  and  bow 
they  are  formed  m  the  plant  and  the  auiinaL  (8.)  SulMtances  of  which  the  inorganic,  mineral,  or  incombustible 
part  of  soils,  plants,  and  animals  consists.  (9.)  Origin  and  fjpeneral  characters  of  soils.  (10.)  Improvement  of 
the  soil  by  deep-ploughing,  subsoilinir.  nnd  draining.  (11.)  Composition  and  material  relations  of  tne  inori^anic 
part  of  the  soil  and  the  plant  (12.)  Effect  of  cropping  upon  the  soil.  (13.)  Vegetable  manures.  (14.)  Of  the 
parts  of  animals  used  afl  manures.  (15.)  Of  the  droppinf;r^  or  dunf^  of  animals.  (16.)  Ofsalhieand  mineral 
manures.  (17.)  Of  limestone,  and  of  tlie  burning  and  me  of  lime.  (18.)  Of  the  proportions  of  starcli,  gluten,  and 
fat  contained  in  the  crops  which  the  farmer  usually  reap;*.  (19.)  Uses  of  the  starch  of  our  crops  in  the  feeding  of 
animals.  (90.)  Uses  of  the  gluten,  fat,  and  mineral  matter  of  plants  in  Ute  feeding  of  auimala  (21.)  Of  milk  and 
dairy  produce,  and  the  feeding  of  milk  cows. 
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OF 

AGRICULTURAL  CHEMISTRY  AND  GEOLOGY- 

By  JAMES  R  W.  JOHNSTON,  F.B.S.E.,  F.G.S.,  Ac. 

Many,  it  was  apprehended,  might  be  deterred  by  the  voluminous  appeai'ance  of  the 
Author  s  larger  work  ("  Lectures  on  Agricultural  Chemistry  and  Geolog}',")  from 
giving  due  attention  to  the  subject  ;  and  partly  for  the  sake  of  these,  partly  to  pro- 
vide a  cheap  and  accessible  hand-book  of  the  subject,  the  present  work  was  designed 
and  executed  by  the  Author.  Though  styled  "  Elements,"  however,  the  book  is 
not  in  the  strict  sense  of  the  word  an  elementary  one,  otherwise,  at  least,  than  as 
the  student  may  proceed  at  once  to  it  without  the  slightest  previous  knowledge  of 
the  subject.  It  might  safely  have  been  called  Handbook  of  Agricultural  Chemistry 
and  Geology,  inasmuch  as  it  presents,  in  a  condensed  rather  than  an  abridged  form, 
the  entire  subject  it  professes  to  take  up. 

The  work  is  divided  into  sections,  of  which  the  following  is  a  brief  outline  : — 

(1«)  Objeet  of  the  fsnner— what  the  sciences  can  do  for  him— organic  and  inoiganle  subetancea— relatiTe  pro> 
portions  of  elementary  bodies  contained  in  plants.  (2.)  Forma  in  which  the  OTganic  elements  enter  into  plants. 
(8L)  Stmetnre  of  plants.  (4.)  Inorganic  subeUnoea  of  plants.  (5.)  Of  soils.  (<L)  (7.)  (8.)  Direct  relation  of 
neology  to  agrloaltore.  (9.)  Of  tlie  physioal,  chemical,  and  botauieal  relatioDs  of  soils.  (10.)  Of  the  general 
improTement  of  the  soil,  and  how  the  practical  man  will  commence  sucti  improToment.  (II.)  Meenanioal  methods 
eoBtlnoad.  (11)  Improvement  of  the  soil  by  planting,  and  by  the  growth  of  wood.  (13.)  Chemical  meiliods  of 
improving  the  aoil—Mannres— vegetable  manures.  (U.)  (15.)  Animal  manures.  (10.)  RelatlTe  theoretical  valuea 
of  dilEBiriBt  animal  manures.  (17^  Saline  and  mbienl  mannrea.  (18.)  Why  theae  are  required  by  the  soiL  (19.) 
dee  of  ttno  In  agriculture.  (SO.)  Iroprorement  of  the  eoil  by  paring  and  burning— do.  by  farrigaUoa.  (31.)  The 
prodnala  of  tigetatiou.  .(S8.)  Average  composition  of  root  and  green  cropa.  (2S.)  Of  milk  and  ita  producta. 
OM.)  (^i)  Of  tho  IhUtoing  of  animals. 
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EXPERIMENTAL   AGRICULTUR] 


3f  JAMES  7.  W.  J0E9ST0N.  V.B.8.E^  Ao. 

In  the  other  workn  by  the  Rome  Author  there  has  beeu  embodied  all  that  is  ] 
with  any  degree  of  certaintj-  in  regard  t«  the  application  of  chemistrj-  to  agrici 
There  are,  however,  a  variety  of  iiupoiiant  poiuts  about  which  titere  is  bb  yet 
ubdcurity,  and  a  vast  deal  altogether  unkaowu.  To  explain  these  in  na  far  a 
are  capable  of  being  itutnetliat«ly  elucidated  by  experiment,  is  the  scope 
present  work.  Frutu  the  couxiderations  dwelt  upon,  a  variety  of  suggestioni 
«K]>eritiieuti[ig  in  the  field  and  the  feeJiug-house  are  evolved  :  these  are  pre 
in  auch  a  way  as  to  point  out  to  practical  men  what  they  may  do  for  the  ad 
ment  of  the  art  of  agriculture.  The  following  are  the  leading  jnints  eliicid:it 
(1. 1.)  TiM  knovled^  utfnmtj  In  1  nwiwler  ftod  mikH  of  HpvHinnilL  <S.)  How  «t<«l[Benli  ■ 
—'' -TLi  iaiittd  ol.    («.}  InltuiiinofctniniMueMuiilbcrMillatcipcriminU.    (S.)  Prrtitui- 


INSTRUCTIONS   lOR   THE   AN^VIA'g 

SOILS,  LIMESTONES.  AND  MANURES. 

By  JAMES  P.  W.  JOHRSKOT,  F.B.S.E.,  ftc 

This  wnrk  i»  iiik'iidvd  as  a  fimt  help  to  }iracticnl  nud  ecoiiomifnl  cheniical  an 
— iitui  il-i  viiliii!  ill  this  mid  other  obvious  ways  to  the  fanner,  the  phannace 
dietuiHt,  the  ymithful  student,  ziml  to  nind  trniuing-si-liooU  and  a^rrii-iiltuml  1: 
torics,  will  1h>  hi'i'u  by  a  jivi-unil  of  tlie  following  brief  notice  of  its  cuiiteuta  :- 
(1.)  Tin  moil  opcni  witli  ■  clni)itiir  •hnwinir  hnw  lli*  plijnlnil  piDperUHirrf  tbe  ■"11  in  <lu-ttnnln(d.  i: 
ltaiinnulciiinitHia(allIi»ud.(3.|«>d  IrKulliH  iiiiilMr  ex.nniiind.  ThcKin:  fuilnwcd  lir(4  )■  .Iiapit 
HtliuUbHi  III  Ui*  ullna  nuiltiHK.  mid  KB  nuiUiulan  of  nalural  khIct!  (J.)iind  iutaitliy  m.ii»ni  an 
anlihaliJ  flnirla*.     (A,)  The  aiul^tiii  ul  nnn  bir  ninmH  h  lli<n  iti<ciii>fd.    C.i  <iancia]  rcDiuklutl  On 
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THE  USE  OE  LIME  IN  AGRTCULTUI 

Br  JAMES  F.  W.  JOHBSIOK,  F.B.S.E.,  ftc 


i^jncil  to   thniw  together, 
f  miRiestioiis  c.f  th-Hiry,  i 


called  the  Ki^ii'  of  nil  good  hu^ 
jirnctiii".     The  ]ioiTit«  dirVHssp'l  are — (he 


■enient  form,  the  refill 

1  the  use  of  a  fliilKJtJuu-e  wliiili  has 

important  a  part  d<>t-s  it  jn-rfonn 

lae  c.f  lime  in  its  applicali.ui  to  the 

the  artificial  stiites  in  which  thesn  iin'  nnulc  ;  an  investigation  into  the  points 

-Imtiier  it  is  iniliH]ienna1jlc  to  the  fertility  of  the  land  ;  and   when  it  shoiil 

npjilieil.     Its  effects  on  the  soil  and  the  crops  are  then  stated,  followed  by  a  i 

of  tlie  theory  of  its  action  ;  itji  cxhauatirig  influence  on  the  soil  ;  the  length  of 

which  it  acta  ;  and  its  cfl'ecta  on  animal  and  vegetable  life  ;  the  work  ooncli 

with  two  elaborate  cliaj.tera  ou  the  use  of  lime  as  a  sulphate  ami  a  phosphate. 
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In  Two  vols,  crown  8ro,  price  lit.  6d., 

WITH  ILLUSTRATIONS  ENORAYED  ON  WOOD, 

THE  CHEMISTRY  OF  COMMON  LIFE. 

By  JAMES  F.  W.  JOHNSTON,  M.A.,  F.B.8.E.,  ftc. 

A  New  Edition,  edited  by  G.  H.  LEWES,  Author  of  the  "  Physiology  of  Common  Life." 

The  commoii  life  of  man  is  full  of  wonders.  Chemical  and  Physiological.  Most  of 
us  pass  through  this  life  without  seeing  or  being  sensible  of  them,  though  every 
day  our  existence  and  our  comforts  ought  to  recall  them  to  our  minds.  One  main 
cause  of  this  is,  that  our  schools  tell  us  nothing  about  them — do  not  teach  those 
parts  of  modem  learning  which  would  fit  us  for  seeing  them.  What  most  con- 
cerns the  things  that  daily  occupy  our  attention  and  cares,  are  in  early  life  almost 
sedulously  kept  from  our  knowledge.  Those  who  would  learn  anything  regarding 
them,  must  subsequently  teach  themselves  through  the  help  of  the  press  :  hence  the 
necessity  for  a  Popular  Chemical  Literature. 

It  is  with  a  view  to  meet  this  want  of  the  Public,  and  at  the  same  time  to  supply 
a  Manual  for  the  Schools,  that  the  present  work  has  been  projected.  It  treats,  in 
what  appears  to  be  their  natural  onler,  of  the  air  we  breathe  and  the  water  we 
DRINK,  in  their  relations  to  human  life  and  health — the  soil  we  cultivate  and 
the  plant  we  rear,  as  the  sources  from  which  the  chief  sustenance  of  {dl  life  is 
obtained — the  bread  we  eat  and  the  beef  we  cook,  as  the  representatives  of  the 
two  grand  divisions  of  human  food — the  beverages  we  infuse,  from  which  so 
much  of  the  comfort  of  modem  life,  both  savage  and  civilised,  is  derived — the 
sweets  we  extract,  the  history  of  which,  presents  so  striking  an  illustration  of  the 
economical  value  of  chemical  science — the  uquors  we  ferment,  so  different  from 
the  Sweets  in  their  action  on  the  system,  and  yet  so  closely  connected  with  them  in 
chemical  history — the  narcotics  we  indulge  in,  as  presenting  us  with  an  aspect 
of  the  human  constitution  which,  both  chemically  and  physiologically,  is  more 
mysterious  and  wonderful  than  any  other  we  are  yet  acquainted  with — the  odours 
we  en  jot,  and  the  smells  we  disuke  ;  the  former  because  of  the  beautiful  illus- 
tration it  presents  of  the  recent  progress  of  organic  chemistry  in  its  relations  to 
the  comforts  of  common  life,  and  the  latter  because  of  its  intimate  connection  with 
our  most  important  sanitary  arrangements — ^what  we  breathe  for  and  why  we 
digest,  as  functions  of  the  body  at  once  the  most  important  to  life,  and  the  most 
purely  chemical  in  their  nature — the  body  we  cherish,  as  presenting  many  strik- 
ing phenomena,  and  performing  many  interesting  chemical  functions  not  touched 
upon  in  the  discussion  of  the  preceding  topics — ^and  lastly,  the  circulation  op 
matter,  as  exhibiting  in  one  view  the  end,  purpose,  and  method  of  all  the  changes 
in  the  natural  body,  in  organic  nature,  and  in  the  mineral  kingdom,  which  are 
connected  with  and  determine  the  existence  of  life. 

**  All  win  concar  in  admiring  the  profound  thought  which  hu  ennobled  so  many  fAmlllar  thingi,  and  has 
even  tinged  the  oomnioneat  process  of  household  life  with  the  hues  of  norelty  and  surprise.  The  woric  desenres 
to  be  unirenally  read." — British  QuarUrlif  Review, 
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STABLE  ECONOMY.     A  Treatise  on  the  Manag( 
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AIXSLIES    TREATISE    ON    LAND-SURVEY 

A  M«  431  tclanrd  tiition,  edited  by  WILLIAM  OALBKAITH,  UX,  P.R.. 
V^^sjc  •!  -.  wiib  a  V..lume  of  Plates  ia  4t<i,  price  21a. 
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THE  FATTESING  OF  CATTLE;  and  the  Advantage  of  UaiDg  it  along 
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